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1. OIEHOYHBIE CPEACTBA JUIA TEKYHMEI'O KOHTPOJIA
YCIIEBAEMOCTHA

1.1 BOIIPOCBHBI JUIA YCTHOI'O OIIPOCA

1. BBeeHre B KBAHTOBYIO U ONITHYECKYI0 YJIEKTPOHUKY

OcHOBBI pabOTHI TPUOOPOB KBAHTOBOW U ONTUYECKOM 3JIEKTPOHUKHU.

2. Tumbl ¥ TpUMEHEHUE U3TYYaIOMMX, (HOTOMPUEMHBIX UM WHAUKATOPHBIX

YCTPOMCTB.

KakoBa cTpykTypa npupoHOoro (p0TOHHOIO KpUcTauia - onana?

Kak mensieTcst Bkitag mexdaszHoi objactd B oOIIye CBOWMCTBAa 00BEKTa

IIPU YMEHBILIEHUHU €ro pazmepa’

Urto Takoe uHTErpagbHas cxema?

YT0 Takoe METaroBEPXHOCTh?

Yrto takoe HaHONHUTOTpadus?

UTto Takoe OnTO3IeKTPOHUKA?

. Uto Takoe HaHO(OTOHUKA?

10 Urto Takoe pazMepHbIii SQPEKT B TEXHOJIOTUHA HAHOMATEPUATIOB?

11.Ha ocHOBe Kakoro pasjeiia HayKd MOJy4eHbl TEOPETUUECKUE MOTOKEHUS
HAaHO(POTOHUKH?

12.Yto Takoe NByMEpHbIC MaTepUabl?

13.Kakoe  Ha3BaHWe JJII  HAHONOPOIIKOB W  HaHOMaTepPHAJIOB
ucnoibs3oBanock B CCCP nauunas ¢ 50-x rogo?

14.Ha uto B oTiinune oT (POTOHMKHA OPUEHTUPOBAHA ONMTOIIEKTPOHUKA?

15.0nekTpoonTUKa - CTaphlii TEPMHUH, HO HWrpacT aKTHBHYIO pOJb B
COBPEMEHHOWHAHO(OTOHUKE Ha HOBBIX OCHOBaHUA. CucCCien0BaHUEM
YEro OH CBS3aH?

16.Yama Jlukypra (IV B H. 3., JIp. PuM) u3-3a Haauumsi B CTEKJIC YACTHII
cepebpa u 3o010Ta pazmepom 30-70 HM B niponopumu 3/7, crielMaIbHBIM
0o0pa3oM MOTJIONIAIIUX CBET, MMEET YHHUKAJIbHOE CBOWCTBO MEHSTH
I[BET B 3aBUCUMOCTH OT XapakTepa ocBemieHus. Kak ona BITIISAUT?

17.113BeCTHO, 4YTO «TE€XHOJIOTHS=WHTYHIIUS+03apEeHUs+OTPOMHBIN TPy,
TEXHOJIOTHS BapKU ILBETHOTO CTEKJIa BO3HUKJIA HECKOJIBKO CTOJETHH
Ha3all. YTo MOKHO CKa3aTh O COBPEMEHHBIX TEXHOIOTHUSX?

18.®0TOH — 3TO KBAaHT cBeTa. A 4TO Takoe (DOTOHHBIN KpUCTAILI?

19.Kak nHasbiBaeTcs pasfen (pU3UKU, W3YyYaOIUN (PU3HMUECKHe MpOIECCHI,
BO3HMKAIONIME TIPU B3aUMOJCHCTBUU (DOTOHOB C HAHOMETPOBBHIMU
00BbEKTaMHU, a TaKKE€ OPUECHTHUPOBAHHBIN Ha CO3/IlaHUE TTPUOOPOB HA ITOU
OCHOBE?
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20.Kax wHa3bIBaeTcsi 00JIacThb HAyKW, BKIIOYAKOIIAas B ce0s U3y4YCHHE
MPOIIECCOB TEHEPAIIMH, UCITYCKAHMS, TIPOXOKIACHHS, MOTYJISAINH, & TAKKE
NEePEeKITI0YEHUE, YCUIICHUE, IETEKTUPOBaHNE U OOHApPYKEHHE CBETa?

21.Yto siBAsieTcs [ByMsl OCHOBHBIMHU 3a/1adyaMi (POTOHHUKH, Bo3HHILEH B 80-¢
rOJIbl MPOIUIOTO CTOJIETUS B CBS3U C PA3BUTHEM MOIYNPOBOIHUKOBBIX
MCTOYHHUKOB CBETA M ONTOBOJIOKOHHBIX JIMHUH TIepeaay?

22.Jla3zepHble  TEXHOJOTHMHM, OWO- W  XEMOCEHCOpBI, MEIULIMHCKAs
JMAarHOCTUKA M Tepamusi, CpPeJCTBAa M300paKeHUsS W TIPeJICTaBICHUS
uH(OpPMAITUH, METPOJIOTHHS, COJHEYHAs JHEPreTHKa - 3TO OOBEKTHI,
MIPOCKTUPYEMBIE M pa3pabOThHIBAEMbIC B paMKaxX KaKOW HayKH?

23.KTto monyuymn HoOeneBcKyr mpeMuro mo ¢usuke B 1956 romy 3a
CO3/IJaHHUE TpaH3UCTOpa?

24 Kto momyumn HoOOeleBCcKyr mpemuio mo ¢usuke B 1964 romy 3a
CO3/IaHue Jjazepa?

25.Kto momyunn nHoOeneBckyto npemuio mo ¢usuke B 2000 romy 3a
CO37aHMe  MHTETPAIbHBIX  CXeM HM  JIa3epoB  HA  OCHOBE
MOJIYITPOBOJHUKOBBIX TE€TEPOCTPYKTYp, KOTOpPHIE B HACTOSAIICEC BpeMs
SIBJISFOTCS DJIEMEHTHON 02301 MHGOPMAIIMOHHBIX TEXHOJIOTHIA?

26.Komy Oblna BpydeHa HoOeneBckas mpemus no ¢usuke B 2009 rogy 3a
CO3JJaHHE ONTOBOJIOKOHHOM CBA3MU?

27.CuHOHMMaMHU KaKor0 COBPEMEHHOTO TEpPMHUHA SBIISIIOTCS KBaHTOBAs
AJIEKTPOHUKA, ONITORJIEKTPOHUKA, KBAHTOBAS OITHKA, JIEKTPOOIITHKA?

28.Ha uTo opueHTHpOBaHa KBAaHTOBAs ONTHUKA B OTIWYAE OT (DOTOHUKHU?

2. DIeKTPOMArHUTHBIE BOJHBI B KPUCTAIJIMYECKUX CTPYKTYpax

1. Amnanorus CBOWCTB DJIEKTPOMarHUTHBIX BOJH CO CBOHCTBaMH
AJIEKTPOHOB B MEPUOJIMYECKUX CTPYKTYpaXx.

2. DIIEKTPOH B MEPHOINYECKOM NoTeHIHane. OqHOMEpHBIN CiTydail.

O0600111eHE HA TPEXMEPHBIN CITydaid.

4. DJEeKTPOMAarHUTHBIE BOJHBI B  KPHUCTAUIMYECKUX  CTPYKTypax.
OnHOMEpPHBIN CITyYau.

5. OOob6menue Ha 2- u 3-MepHbIe CTPYKTYphl. KoMmbroTepHas cumymnsiius
BOJIHOBOJIa B (DOTOHHOM KpHUCTaJLIe.

6. C mnoMOmBIO «UCYE3AIONINX BOJH» MOXHO pEIIUTh OAHY U3
(dyHIaMeHTaIbHBIX IpobsieM ontuku. Kakyto nMeHHO?

7. Kakoli BuJ uMeeT nucrnepcuoHHasi KpuBas € JUIsl 3JIEKTPOMArHUTHBIX
BOJIH B OJTHOPOJHOM cpene?

8. OOpamaroTcsi T4 B HYJIb BOJHOBBIC (YHKIIMM Ha TPAHUIIEC peabHOU
KBAaHTOBOM SIMBI?
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23.
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27,
28.
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30.
31.
32.

33.

Yro mnosydaroT, momemias TOHKUH CIIOW MOJYNPOBOJHUKA C Y3KOM
3anpeméHHo 30HOW MeXay ABYMs CIOSIMH MaTepuana ¢ Oolee
IIMPOKOM 3aNpeiéHHON 30HOM?

[ToyeMy KBaHTOBBIE TOUKH HA3bIBAIOT UCKYCCTBEHHBIMU aTOMaMuU?

K kakuM mnocinencTtBusi MOXKET TMPUBECTH BBEACHUE JIOKAJbHBIX
nedeKTOB B OTOHHBIC KPUCTAIIIBI?

YTto Takoe KBaHTOBasi TOYKa?

UTo Takoe HAaHOAJIEKTPOHUKA?

[ToyeMy KBaHTOBBIE TOUKH HA3bIBAIOT UCKYCCTBEHHBIMU aTOMaMu?

KakuM ypaBHEHHE ONMUCHIBAKOTCS CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH B
cpeae € NEpPUOJAMYECKHM  W3MEHEHHEM  JIUDJIEKTPUYECKOMN
MIPOHUIIAEMOCTHU ?

Kakue BBIBOJIBI MOXHO CHENIaTh IPU PELICHUH BOJHOBOIO YPAaBHEHUS
JUISL 3JIEKTPOMArHUTHOTO TIOJISl B IEPUOAUYHOM cpenie?

Kakxumu cBoiictBamu obnanaet GoTtoH?

KakoBbI cBOMCTBA BOJHBI JIFOOOM MPUPOABI?

YTo mOay4uTCsA, €CIAM MOMECTUTh TOHKUW CJIOW MOJYNPOBOJHUKA C
HIMPOKOU 3aNpPEIIEHHON 30HOM MEXAY ABYMs MOJYIPOBOJHUKAMHU C
y3KOH 3anpeiéHHO 30HOM?

Yro npencrapiigeT coO0N KBaHTOBAs TOUKA?

Yro nomydaror, nomMemias TOHKUW CJIOM IOJYIPOBOJHHUKA C Y3KOU
3ampeniéHHON 30HOM MEXAy ABYMSI CIIOSIMM Martepuaia ¢ OoJiee
IMPOKOM 3anperéHHON 30HOM?

[ToueMy KBaHTOBBIE TOUKH HA3bIBAIOT UCKYCCTBEHHBIMH aTOMaMu?

Kakue HaHOCTPYKTypbl Ha3bIBAIOTCSI KBAHTOBBIMH SIMAMU ]

Kakne HaHOCTPYKTYpbl HA3bIBAKOTCA KBAHTOBBIMHU TOUKAMU?

Kaxkoli criekTp XxapakTepeH M KBaHTOBOW TOUKH?

3aBUCAT JIA CBOMCTBA IMOJYNPOBOJHHWKOBBIXHAHOYACTUI[ OT UX
pazmepa?

UTo Ha3bIBAETCS SHEPreTUUECKOU MIENIbIO?

Kaxnmu OIITUYECKUMU CBOMCTBaMHU o0amaroT
METAJUIMYECKUEHAHOKIIACTEPHI?
Kakux pa3MepoB MOKET OBITH YKCUTOH

HOJTyTIPOBOJHUKOBOTOHAHOKJIAacTepa?

Ha ocHOBe KakuX CTPYKTYp CO3Jat0T HAHOSJEKTPOHHbBIE Ja3ephl?

UYro B ¢pusMKe NPUHITO HA3bIBATh 3aNPEUICHHON 30HON?

KBaHTOBBIE TOYKM, KBAHTOBBIC IIPOBOJIOKH, IBYMEPHBIA AJIEKTPOHHBIN
ra3 — 470 OOBEIUHAET ITH OOBEKTHI?

TemoBeie KoneOaHUS MEIIAIOT CO3/1aBaTh KBAHTOBO-KOTEPEHTHBIE
MOJTYTIPOBOTHUKOBBIC MaTEpHalbl, MPUMEHUMBIC TPU KOMHATHON
temneparype. KakoBa OCHOBHasi MpUYMHA 3TOTO SIBICHUS?



3. CuHTe3 M cBOICTBA (POTOHHBIX KPUCTAJLJIOB
DOTOHHBIE KPUCTAILJIBI B IPUPOJIE.
OnHOMEpHBIE NIEPUOJUIECKUE CTPYKTYPBI.
JIByMepHBbIE€ IEPUOANUECKUE CTPYKTYPHI.
TpexMepHbIe IEPUOTUYECKUE CTPYKTYPhI
B ¢oToHnke yacTo UCHIONB3YIOT MOHATHE «MeTaMaTepuaib». YTo 3a
HUM CKpbIBaeTcs?
B ¢oTtonuke Gomnplnyto poip UTPaIOT NPSIMO30HHBIE MaTepUaibl. A 4TO
K HUM OTHOCSIT?

7. Kakue ¢oToHHBIE KPUCTAIIBI CIIOCOOHBI K UHTEHCUBHOMY HCITYCKAHUIO
cBera’?

8. Kakas nmpaBusibHast moCiae10BaTeIbHOCTh BUJIOB JINTOTpau B
3aBUCUMOCTH OT YMEHBIIEHUS pa3Mepa MoIy4yaeMbIX 3J1€EMEHTOB
uHTerpanbHbix cxem (MMC)?

Q. Kaxoil u3 npuBe€HHBIX HA PUCYHKE MATEPUAJIOB HE SABIISIETCS
(OTOHHBIM KpUCTAIIIIOM?
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10. Kaxoit u3 npuBeieHHBIX HAa PUCYHKE MAaTEPUATIOB MOXKET ObITh
MOJIYyY€H METOJIOM CEJIEKTUBHOIO TPABJICHUS?

11. Kakumu MeTogamu MOTYT OBITh TIOJTy4€HbBI MOHOKPHCTAJUIMYECKHE
CTPYKTYPBI C IEPUOANYECKUM U3MEHEHUEM MTOKa3aTelIs MPeIOMIICHUS
BJIOJIb HAIIPaBJICHHS pocTa?

12, C MoMoIIbI0 KaKOTO METO[a MOKHO CO3/1aTh MEPUOIUUECKUE

OJTHOMEPHBIE MOJTYTPOBOJIHUKOBBIE CTPYKTYPbI?
- "

13. Kakas napa maTepuanoB U3 peaaTn30BaHHBIX B HACTOSIIIEE BPEMS UMEET
MaKCUMaJbHO JOCTHKUMOE OTHOLIEHUE TIOKa3aTeel mpeIoMICHUS ?



14. Ha ocHoBanuu Tabuiisl MaTepUalioB, UCIIOIB3YEMBIX SISl (DOTOHHBIX
KPHCTAJUIOB, KaKO# OyaeT OCHOBHOM 3((EKTUBHBINA MapaMeTp s
HAHOYCTPOMCTB M1t hoTOHHOTO KpucTaiia - A1203 B matpure Si?

Marepnarn E,, »B Ags HM & n

Si 1.12 1100 11.9 3.45
Ge 0.66 1780 16 4
GaAs 1.42 870 13 3.6
AlAs 2.14 580 10 3.16
InP 1.35 920 12.6 3.55
ZnSe 2.7 460 6.25 2.5
ZnS 3.5 350 5.3 2.3
ZnTe 2.26 550 7.4 2.72
SiO-> (kBapiy) 2.37 1.54
Al>,Os3 (candup) 3.13 1.77
TiO- 7.02 2.65
NazAlF, (kpronnr) 1.78 1.34

15. Ha ocnoBanun Ta6JIHHI>I MaTCpUuaIOB, UCIIOJIb3YCMBIX IJIA (1)OTOHHI)IX

KpHCTAJUIOB, KaKO¥ OyaeT OCHOBHOM 3((EKTHUBHBINA MapaMeTp s
HAHOYCTPOMCTB Jisi HoTOHHOTO Kpuctaiuia - A1203 B matpuiie GaAs?

MaTtepuai E,, »B Ay, HM £ n

Si 1.12 1100 11.9 3.45
Ge 0.66 1780 16 4
GaAs 1.42 870 13 3.6
AlAs 2.14 580 10 3.16
InP 1.35 920 12.6 3.55
ZnSe 2.7 460 6.25 2.5
ZnS 3.5 350 5.3 23
ZnTe 2.26 550 7.4 2.72
SiO- (kBapit) 2.37 1.54
Al,Os3 (candup) 3.13 1.77
TiO- 7.02 2.65
NasAlF, (kpronur) 1.78 1.34

16. Ha ocHoBanuu TabauIbl MaTepraIoB, UCTIOIb3YEMBIX JUIsI (POTOHHBIX

KPUCTAJIOB, KaKoM Oy/1eT OCHOBHOM 3(p(eKTUBHBIN MapaMeTp st
HAaHOYCTPOUCTB i (hoTOHHOTO KprcTaiia - Si02 B matpuiie Ge?

Marepuan E, sB Ay, HM & n
Si 1.12 1100 11.9 3.45
Ge 0.66 1780 16 4
GaAs 1.42 870 13 3.6
AlAs 2.14 580 10 3.16
InP 1.35 920 12.6 3.55
ZnSe 2.7 460 6.25 2.5
ZnS 3.5 350 5.3 23
ZnTe 2.26 550 7.4 2.72
SiO- (kBapiy) 2.37 1.54
Al>,Os3 (candup) 3.13 1.77
TiO- 7.02 2.65
NasAlF, (kpaonur) 1.78 1.34
17. Urto Takoe TIeHOYHbIM (POTOHHBIN KpUCTAILT?
18. KUJKOCTh, CTPYKTYPUPYIOIIAsCS MPU HaMarHWYUBaHUHU
19. Yem MOKHO YIPaBISATh C TOMOIIBIO IJIAHAPHOTO (POTOHHOTO
Kpucrauia?
20. Urto Ttakoe nutorpadus?
21. UTo Takoe CBEpXpEeIIeTKU?
22. YTo mpoucxXoauT ¢ MOOMIIBHOCTBIO HOCUTEINEH 3apsiia B rpadeHe npu

HCKYCCTBEHHOM CO3/IaHHUU 3aIIPEILEHHON 30HbI?

4. Hano(goronHbie NpudoOpbI, yCTPOHCTBA U CHCTEMbI
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19.

20.

HanoasnekTpoHHbIE Ja3epbl

HanosnekTpoHHbIE yCTPOUCTBA U CUCTEMbBI Ha OCHOBE KUJIKUX
KpUCTAIIJIOB

Nzny4darorue mpuOopbl Ha OCHOBE OpPTraHUYECKUX HAHOMATEepHajIoB
Ncrounnku cBeta Ha 0CHOBE 3(hPeKTa aBTOIMUCCUU YTIIEPOIHBIX
BOJIOKOH

doTOoNpUEMHBIE HAHOZJICKTPOHHbBIE TPUOOPHI

@oTOMATPUIBI IIUPOKOTO MPUMEHEHUS

[lepBble HHTETpabHBIE MUKPOCXEMBI OBLTN CO37aHbl B KOHIIE 50-X
T'OJIOB TIPOILIOTO CTONIeTHS. 3a 3T0 u3o0perenue [xex Kumou momydann
Hob6enesckyro npemuto no ¢pusuke B 2000 roxy. C HOMOIIBI0 KAKOTO
OCHOBHOT'O METO/Ia CO3/IAF0TCS MOTYIPOBOJHUKOBBIC HHTETPAIbHBIC
MHKPOCXEMBI?

Kaxkoii kBaHTOBOM 3(PPEKTUBHOCTHIO XapaKTEPU3YIOTCS
(bOoTONpPUEMHUKHN HAa KBAHTOBBIX TOUKaX?

C Kakoii 11eJIbI0 B MUKPOIIPOEKTOPAX UCTIOIB3YIOT CIUPATIBHYIO
pa3BepTKy?

DNEKTPOHHBIA MUKPOCKOII, BaKHBIN HHCTPYMEHT HAHO(PHU3UKH,
nosiBuiics B 30-x rogax XX Beka. BMecto oTOHOB B HEM
HCMOJIB3YETCS TOTOK AJIEKTPOHOB € TOPa3/10 MEHBILIEH NTMHOW BOJIHBI,
YTO MO3BOJISIET BU3YAJIU3UPOBATH 00BEKTHI 3HAUUTEILHO MEHBIIIETO
pasmepa. A KTo ero uzobpen?

Kaxkast ocoOeHHOCTh IpHCyIIa JIa3epaM ¢ BEPTUKAIBHBIM PE30HATOPOM?
B xakux mpubopax UCIONb3yeTCs JIEKTPOHHAS YMUCCHS HAHOTPYOOK?
Ha ocHoBe kakoil TEXHOJIOTHH MOKHO CO3/1aTh JUCILIEH HEBUAUMKY?
Kakwne nucruien oTangaroTcss HU3KUM SHEPronoTpedaeHuem?

Kaxkue 351eMeHThI UCTIONB3YIOTCS JIJIs1 YIIPaBICHUS U3Ty4aloIuMu
ceeroguogamu AMOLED?

Kakoi1 Tur aMuccun UCIonap3yeTcss B COBPEMEHHBIX
KaTOJIOJTIOMUHECIICHTHBIX JUCIIICX?

Kaxoit adgdext ucnonp3yercs B paboTe HAHOIIEKTPOHHBIX
(GhOTONMPHEMHUKOB HAa KBAHTOBBIX CXeMax?

B xauecTBe uero HeaMHEHHbIE ONTHYECKHUE CBOMCTBA (PyJIIepeHOB
MTO3BOJISIIOT UX UCIIOJIb30BATh?

UeMy COOTBETCBYET JaHHas cxema?

BrewHui anexrpog, (+)

AHTH-DAMK. NOKPbITHE l

N,

N-rpernmit (P+) =

P- kpertmi (B -) "_:A

BHyTpeH. anexipog, (+)




21. Kaxk 3ByuuT 3axon Mypa?

22, Kakue nBa Mmetona GopMupOBaHuUs 3IE€MEHTOB HHTETPATIbHBIX
MUKpocxeM Bri 3HaeTe?

23. Uto sBNIAETCS TTABHBIM IMTACCHBHBIM 3JIEMEHTOM HAaHO(DOTOHUKHN?

24, Yro sABISICTCS TJIABHBIM aKTUBHBIM JIEMEHTOM HAaHO(DOTOHUKH?

25. B kakoM MHKpPOCKOTIE UCITOJIb3YETCS KaHTHIIEBEP?

26. Ha yem ocHOBaHa paboTa CKaHHPYIOIIETO TYHEIBHOT'O MUKPOCKOTIa?

217. UTto Takoe KaHTHIIEBEP?

28. Kak BennumHa TyHHENBHOTO TOKa IIpU paboTe TYHHETBHOTO

MHKPOCKOIIA 3aBUCUT OT PACCTOSIHUS MEXKITY OCTPUEM UIJIBI U
UCCIIEyEMbIM 00pa3oM?

29. Yro Takoe cBeToanon?

30. Kaxkue yctpoiicTBa Ha (POTOHHON MHTETPATLHON CXEME MOXKHO CO3/1aTh
Ha OCHOBE IJIAHAPHOTO (POTOHHOTO KpucTaia?

31. Uto Takoe (hOTOHHO-KPUCTATUTMYECKUE T€TEPOCTPYKTYPhI?

32. Kaxkue yctpoiicTBa oTHOCATCA K HAHO(DOTOHHBIM?

33. Kakoro tuna nazepsr 00671a1a10T MUHUMAaJIbHBIMA TIOPOTOBBIMU
TOKamu?

34. B 351eKTpOHMKE U ONTORIEKTPOHUKE AaKTUBHO HCIIOJIB3YHOTCS

JIBYMEpHBIE MaTepraibl. B 4eM X OCHOBHBIE IPEUMYILECTBA?

IlIkana ouenueanus: 5 OamibHas.

Kpumepuu oyenuganusn:

5 0an10B (WK OIIEHKAa «OTJMYHO») BBICTABIISIETCS O0Yy4alolIEeMyCs, €CIH
OH JIEMOHCTPHUpPYET TIJIyOOKO€ 3HaHHE COJIEp)KaHMUsI BOIPOCA; JaeT TOYHBIC
OTpENICSICHUs] OCHOBHBIX TOHSTHUN; apryMEHTUPOBAHHO M JIOTUYECKH CTPOMHO
u3jiaraer ydeOHbIM MaTepuan;, WUIIOCTPUPYET CBOW OTBET aKTyaJIbHBIMHU
npuMepaMu (TUTMOBBIMM M HECTAHJAPTHBIMH), B TOM YHCJIE CaMOCTOSATEIHHO
HaWJICHHBIMH; HE HYXKJIA€TCS B YTOUHSIIONIUX U (WJIM) TOTIOJHUTEIBHBIX BOTIPOCAX
MIPENo/IaBaTelis.

4 6aju1a (MM OILIEHKA «XOPOIL0») BBICTABIAECTCS O0ydYarOIIeMycs, €ClIu OH
BJIaJICET COJIEPKAHUEM BOIIPOCA, HO JIOMYCKAET HEKOTOPhIE HEIOUYEThI IIPU OTBETE;
JIONyCKaeT HEe3HAYUTEIbHbIE HETOYHOCTH MPU OMPEACIICHUH OCHOBHBIX TOHSTHH;
HEJIOCTATOYHO apTyMEHTHUPOBAHHO U (MJIN) JIOTHYECKHU CTPOMHO M3JIaraeT y4eOHbBIi
MaTepualt; WIUTIOCTPUPYET CBOM OTBET TUIIOBBIMU MPUMEPAMH.

3 Oamma (WM  OLGHKAa  «YAOBJETBOPHUTEJIbHO»)  BBICTABIACTCS
oOydaroremMycsi, €Clii OH OCBOUJI OCHOBHBIC MOJIOKEHUSI KOHTPOJIUPYEMON TEMBI,
HO HEJOCTATOYHO YETKO JAeT OMpEeJICHUE OCHOBHBIX TMOHSATHN W Ie)UHHIIHIA,
3aTpyJHSAETCS TpPU  OTBETAX Ha  JOMOJHUTEIbHBIC BOMPOCHI, IPUBOIUT
HEJIOCTATOYHOE KOJMYECTBO MPUMEPOB ISl WIUTIOCTPUPOBAHUS CBOETO OTBETA;



HY)KIAeTCsl B yTOUHSIOUINX U (MJTK) JOTIOTHUTEIBHBIX BOIIPOCAX MPENo1aBaTesl.

2 Oauia (WM OICHKA «HEY/J0BJIeTBOPHUTEIbHO»)  BbICTABISETCA
oOyyarolmeMycs, €Cclli OH He BJaJeeT COJACpKaHWEM BOIpPOCAa WU JOMYyCKaeT
rpyOble OIIMOKHM; 3aTPyAHSAETCS JaTh OCHOBHBIC ONpEACNCHUS; HE MOXKET
NPUBECTU WM MPUBOJUT HETIPABUIIbHBIC MPUMEPHI; HE OTBEYAET Ha YTOUYHSIOUIHNE
U (WJIK) JOTIOJIHUTENbHBIE BOMPOCHI MPenoaBaTelis UiIu AOMyCKAeT MpU OTBETE Ha
HUX IpyOble OITMOKH.

2 OLEHOYHBIE CPEJCTBA JJII MPOMEXYTOYHOM
ATTECTAIIUU OBYYAIOLIUXCA

2.1 BAHK BOITPOCOB H 34JJAHHH B TECTOBOH ®OPME

1. Kaxkoii Bua uMeeT JUCTIepCUOHHAs KPUBasl C JIJIs DJICKTPOMAarHUTHBIX BOJIH B
OIHOPOJIHOM cpene?

(a) ) (8)

» =ck __-" =
[oN <

sanpewerHan| . 3anpeuwieHHan
30Ha 5l 30Ha

a
c
Il
2]
=~

1) (a)
2) (0)
3) ()
2. Kaxkoit Bug mmeeT aucrepcuoHHasi KpuBasi ¢ JUIsl 2JIEKTPOMArHUTHBIX BOJIH B
nepuoanveckoen cpene?

(a) () (8)

w =ck =

3anpeuyeHHan| .- sanpelwieHHan
30Ha i 30Ha

1) (6)
2) (a)
3) (8)
3. Kakoll u3 npuBeeHHBIX HA PUCYHKE MaTe€pUalOB HE SBISETCS (POTOHHBIM
KpUCTAILIOM?



1) (8)
2) (a)
3) (6)
4. Kakoil U3 NMpHUBEIECHHBIX HAa PUCYHKE MaTepUaloB MOXET ObITh MOJIYy4YeH
METOJ/IOM CEJIEKTUBHOI'O TPABJIECHUSA?

1) (@)

2) (0)

3) (8)

5. B xakoM MHUKpPOCKOIIE UCIIOJIb3YETCs] KAHTUIIEBEP?

1) CxaHUpyOIIU CHJIOBOH MUKPOCKOIT

2) CkaHUPYIOIIUN TYHHEIbHBIH MHUKPOCKOIT

3) PacTpoBblit MUKPOCKOTT

4) TIpocBeunBaIOIIHIA AIEKTPOHHBIA MHUKPOCKOIT

6. Ha yem ocHOBaHa paboTa CKAaHUPYIOMIETO TYHEIBHOTO MHKPOCKOTa?

1) Dddekre TYHHEJIMPOBAHHUS 3JIEKTPOHOB yepes TOHKUU
JTURJIEKTPUUECKUN MPOMEKYTOK MEXK]Y MPOBOJISIICH MOBEPXHOCTHIO
00pasia u CBEepXOCTPOM UTIIOM

2) Jludpakiuu peHTTeHOBCKUX JTydei

3) IIpocBeunBaHUM 0Opa3iia PCHTTCHOBCKUMHU JTydaMu

4) TlpocBeunBaHuW OOpa3lia IMyYKOM 3JICKTPOHOB IPH YCKOPSIOIIEM
Hanpsbkernu 200-400 kB

7. Kakumu w™eromamMu MOTYT OBITh TMOJY4YeHbl ~ MOHOKPHUCTALTUYECKUE
CTPYKTYpbl C MEPUOJUYECKUM HW3MEHEHHEM I[I0Ka3aTelisd MPEeIOMIICHUS
BJIOJIb HaIlpaBJIeHUs pocTa’?

1) MoekyIsapHO-JIy4eBO# AMUTAKCHUH, OCAKICHHUEM M3 Ta30BOi (a3bl C
MCIIOJIb30BaHUE METAITIOOPTAHUYECKUX COCTMHEHUI

2) DKCTpy3uH U TEPMOPEAKTUBHOTO MPECCOBAHMS

3) Dnekrpodopesa v ceAUMEHTALINN

4) TlupomMeTrauTypriuu, THAPOMETAILTYPTHH, dJICKTPOMETAILTYPTIHH

8. OOpamaroTcs a4 B HyJIb BOJHOBBIE (PYHKIIMM Ha TpaHUIIE pealbHOU
KBAaHTOBOW SIMbI?

1) Her

2) Jla

3) Bompoc nocraBieH HEKOPPEKTHO

4) 3aBHUCHUT OT IIUPUHBI KBAHTOBOH SIMBI



9. Uro momydarT, TIOMENIass TOHKWWA CJIOW TIONYMPOBOJHHWKA C Y3KOU
3ampeniéHHON 30HOW MEXIy ABYMs CJIOSIMU MaTepuaia ¢ 0ojee MIUPOKON
3aMpeiéHHON 30HOM?

1) KBaHTOBYIO MY
2) KBaHTOBYIO TOUKY
3) KBanToBEIi1 Oapbep
4) KBaHTOBYIO UTITy
10.[Touemy KBaHTOBBIE TOYKH HA3BIBAIOT HCKYCCTBEHHBIMH aTOMaMH?
1) B kBaHTOBOi1 TOYKE JBFMIKEHHUE OTPAHWYCHO B TPEX HANPABICHUSAX U
SHEPreTUYECKHUM CIIEKTP MOJHOCTHIO TUCKPETHBIN, KaK B aTOME
2) KBaHTOBas Touka, Kak U aTOM, UMEET SIPO
3) KBaHTOBas TOYKa MOXET BCTYIATh B XUMUYCCKUE PEAKITUH MTOJTO0HO
aToMam
4) KBaHTOBasi TOUKa UMEET pa3Mephl aTOMa
11.C nomomipo Kakoro MeToJa MOXHO CO3/IaTh EPUOUIECKHE OJTHOMEPHbBIC
MOJIYIIPOBOJHUKOBBIE CTPYKTYPHI?

1) ®otonurorpaduyeckoli MaCKH U CEIEKTUBHOTO TPABJICHUS
2) DKCTPY3HHU M TEPMOPEAKTUBHOTO IIPECCOBAHUSI
3) Dnekrpodopesa U CeTUMEHTAITUH
4) TIupoMeTaTypruu, TUAPOMETAIUTYPT UM, HICKTPOMETAILTYPIHHA
12.Yt0 Takoe KaHTHIICBEDP?
1) 30H] B CKAHHPYIOIIEM CHIOBOM MHUKPOCKOIIE
2) KoMmbproTepHbIit 010K B CHJIOBOM MHKPOCKOIIE
3) KommbrotepHass nporpamMma OOpaOOTKH JaHHBIX CKaHUPYIOIIETO
MHUKpPOCKOIa
4) Tonmosxka Jyist 00pasloB B PACTPOBOM MHUKPOCKOIIE
13.Kak Benmn4rHa TYHHETHHOTO TOKa MpU pabOTe TYHHETHLHOTO MHUKPOCKOIA
3aBUCHUT OT PACCTOSIHHS MEXTY OCTPUEM UTJIbI U UCCIEIYEMBIM 00pa3om?
1) DKCHOHEHIMAIBFHO BO3PACTACT C YMCHBIICHHEM PACCTOSHUS
2) JluHeitHO BO3pacTaeT ¢ yMEHBIIICHHEM PACCTOSHUS
3) JlunHeliHO yMEHbBIIACTCS ¢ YMEHBIICHUEM PACCTOSHUS
4) DKCHOHCHIIMAILHO YMEHBIIIACTCS C YMCHBIIICHUEM PACCTOSHHS
14 Kakasg mapa MarepualioB U3 PEATM30BAHHBIX B HACTOAILLEE BPEMS HMEET
MaKCUMaJIbHO JOCTHKMMOE OTHOLIEHUE MOKa3aTesel NpeJoOMIICHHS?
1) GaAs/AlI203
2) AlGaAs/GaAs
3) Si/Al203
4) Si02/GaAs



15.Ha ocHoBaHMHM TaOIWIBI MAaTE€pPHANIOB, MCIONb3YEeMbIX IS (DOTOHHBIX

KpUCTAJUIOB, Kakod OyaeT OCHOBHOM d>((EeKTUBHBIN mapameTp s
HAaHOYCTPOUCTB At poroHHOTO KpHrcTaia - A1203 B matpuie Si?
Marepuan E,, »B Ay, HM & n
Si 1.12 1100 11.9 3.45
Ge 0.66 1780 16 4
GaAs 1.42 870 13 3.6
AlAs 2.14 580 10 3.16
InP 1.35 920 12.6 3.55
ZnSe 2.7 460 6.25 2.5
ZnS 3.5 350 53 2.3
ZnTe 2.26 550 7.4 2.72
SiO-> (kBapir) 2.37 1.54
AlLOs (candmup) 3.13 1.77
TiO-> 7.02 2.65
NazAlF; (kpuonur) 1.78 1.34
1) 3,8(1,9)
2) 3,9(2,1)
3) 5,1(2,8)
4) 4,8 (2,2)

16.Ha ocHoBaHuu TabIUIBI MaTEPHAIIOB, HUCIOJB3YEMbIX I (POTOHHBIX

KPUCTAIIOB, KakoW OyneT OCHOBHOW dS(QEKTUBHBIA mapaMeTp IS
HAHOYCTPOUCTB mJisi (hoToHHOTO Kpuctaiia - A1203 B matpuiie GaAs?
Marepuan E,, B Ay, HM & n
Si 1.12 1100 11.9 3.45
Ge 0.66 1780 16 4
GaAs 1.42 870 13 3.6
AlAs 2.14 580 10 3.16
InP 1.35 920 12.6 3.55
ZnSe 2.7 460 6.25 2.5
ZnS 3.5 350 5.3 2.3
ZnTe 2.26 550 7.4 2.72
SiO-> (kBapir) 2.37 1.54
AlLOs (candmup) 3.13 1.77
TiO-> 7.02 2.65
NazAlF, (kpuonur) 1.78 1.34
1) 4,2(2,0)
2) 39(2)
3) 5,1 (2,8)
4) 4,8 (2,2)

17.Ha ocHoBaHuu TabIUILI MaTEPHAIIOB, HUCIOIb3YEMBIX ISl (OTOHHBIX

KpUCTAJUIOB, KakoW OyJaeT OCHOBHOW 2 (dEeKTUBHBIM TapameTp s
HAHOYCTPOMUCTB aJisi hOTOHHOTO Kpuctaiia - Si02 B matpuiie Ge?
Marepuan E., »B Ay, HM & n
Si 1.12 1100 11.9 3.45
Ge 0.66 1780 16 4
GaAs 1.42 870 13 3.6
AlAs 2.14 580 10 3.16
InP 1.35 920 12.6 3.55
ZnSe 2.7 460 6.25 2.5
ZnS 3.5 350 53 2.3
ZnTe 2.26 550 7.4 2.72
SiO-> (kBapii) 2.37 1.54
AlLO3 (candgmup) 3.13 1.77
TiO-» 7.02 2.65
NaszAlF, (kpuonur) 1.78 1.34
1) 6,8 (2,6)
2) 3,9(2,1)
3) 5,1(2,8)
4) 4,8 (2,2)

18.Kax mensiercst Bkiaa Mexda3Hol 001acTi B O0IIMEe CBONCTBA 0O0BEKTA MPU
YMEHBIIIEHUU €ro pamepa?



1) IIpu ymeHblieHHH pa3Mepa O0BEKTa BKIIQJ MeX(a3zHOW 00IacTH B
o0111ue cBOMCTBAa 00BEKTa YBETUUMBACTCSA

2) Ilpu ymeHblIeHHH pa3Mepa 00beKTa BKJIaa Mex(a3HOW 00JIacTH B
o0111ue cBOMCTBAa 00BbEKTa YMEHBIIAETCS

3) IIpu ymeHblIeHHH pa3Mepa 00beKTa BKJIaa Mex(aszHoi 00acTH B
oO1ue cBoicTBa 00BEKTa MPOXOAUT uepe3 MakcumyMm npu 100 HM

4) Tlpu yMeHbIICHHHM pa3Mepa O00ObeKTa BKJIaa Mex(pa3HOH o0iacTu B
o01rre cBOMCTBA 00BEKTa MPOXOAUT Yepe3 MUHUMYM Tipu 100 HM

19.KakoBa cTpyKTypa IpupogHOoro OTOHHOTO KpHUCTauia - omnajia?

1) Oman mpencraBiser co0OW KOJUIOMIHBIA KPUCTAJUI, COCTOSIIMA W3
MOHOAMCIIEPCHBIX CPEPUIECKUX TII00YIT OKCHUIA KPEMHUS

2) Oman mpeacraBisieT co00 KOJUIOWIHBIA KPUCTAIUT, COCTOSIIUN W3
MOHOMCTIEPCHBIX CPEPUUECKUX TI00YIT OKCHUIA ATFOMUHUS

3) Oman npejcraBiseT OO0 MOHOKPUCTAILT OKCHJIA KPEMHUS

4) Oman npeacraBiseT coO00W MONIUKPUCTAIUT OKCHIA KPEMHUS

20.K kakuM MocieacTBUSl MOXKET MPUBECTH BBEJICHUE JIOKAIBHBIX AE(PEKTOB B
(hOTOHHBIE KPUCTAILIIBI?

1) mo3BoisieT CcO34aTh  MHKPOPE30HATOPHI C OYEHb BBICOKOH
JTOOPOTHOCTBIO

2) nenaeT (OTOHHBIA KPHUCTAI HEHPUTOAHBIM JJI HMCIOJb30BaHHS B
(OTOHHOM yCTpOICTBE

3) He MEHSET CBOMCTBA (POTOHHOIO KpHCTaLIa

4) ynpouHsieT (POTOHHBIN KPUCTAILT

21.Yt0 Takoe KBaHTOBas TOYKa?

1) KBantoBass TOYKa TpeAcCTaBiIseT CcO00W HAHOOOBEKT OJHOTO
MaTepurasa HaxOoAIINICS Ha MaTpUILIe U3 APYroro MaTepuaia

2) DneMeHTapHas CTPYKTypa KBAHTOBOTO U3ITYUYCHUS

3) Hanopa3mepHbIii pa3phiB B JICKTPOMArHUTHOM H3JTy4CHUH

4) KBaHT, HaXOSIIUICS B SJIEKTPOMArHUTHOM TI0JIC

22.Yto0 Takoe uHTerpajgbHas cxema?

1) DnekTpoHHass CXeMa, BBINIOJIHEHHAs HAa  IOJYNPOBOJIHHUKOBOM
MOJITIOKKE.

2) DJEeKTpOHHAs CXeMa, BBIMOJHEHHAs Ha MPOTSHKEHHBIX CTPYKTYpax,
COCTOSIIIME W3 CBEPHYTHIX TEKCArOHAIBHBIX CETOK C aTOMaMu
yriaepojaa B y3iax

3) DnekTpoHHash CXeMa, CO3JlaHHAs W3 YIJIEPOAHBIX MEPeIICTEHHBIX
Leneu

4) DNEeKTpOHHAs CXeMa, BBITIOJHCHHAS HA METAUIOOPTAaHUYECKUX BUTHIX
oJIUMepax

23.YTo Takoe METaroOBEPXHOCTH?

1) IlepdpopupoBanHass Ha MacmiTabe CBETOBOW BOJIHBI ITOBEPXHOCTH
TBEPJAOro Tela, mpuolpeTarolias 0co0ble ONTUYECKHE CBOMCTBA

2) Kaxyimascs moBepXHOCTh

3) T'anorpaduueckoe H300pakeHUE MOBEPXHOCTH TBEPIOTO TEIIa



4) CtpykTypupoBaHHash Ha MacmTade 1 HM MOBEPXHOCTH aMOpP(HOTO
OpPraHUYeCKOr0 COCMHEHNS, N3ITydaroliasi CBET

24.Yto Takoe HaHOJUTOTpadus?

1) TexHOJNIOTHS CTPYKTYPHPOBAHUS TBEPAOTEIbHBIX IOMJIOKEK C
pa3MepaMu OTAENIbHBIX 3JIeMeHTOB MeHee 100 HaHOMeTpOB

2) TexHojOTrHs HAaHECEHUS] HAHOYACTHII(DOTOpE3nCTa

3) TexHOJOTrHsS CAaMOOPTaHU3AIIUU KBAHTOBBIX TOUCK

4) TexHONOTHS HCIAPCHHWS M OCAKICHUS B PEAKIMOHHOW cpene ¢
MOJTYYCHUEM HOBBIX COCTUHEHUN

25.Y10 Takoe OMTOAIEKTPOHUKA?

1) ycrpoiicTB s mpeoOpa3oBaHUsl CBETA B DIIEKTPHUYECKUIM CHUTHAI H
Ha000pOT

2) yCTpOWCTBA Ha OCHOBE AaKTHUBHBIX OJJIGKTPHUYECKUX DSJIEMEHTOB C
pa3MepoM B HECKOJIBKO JECSITKOB HAHOMETPOB

3) ycTpoiicTBa Ha OCHOBE ITACCHUBHBIX JJIEKTPOHHBIX 3JIEMEHTOB C
pa3MepoM B HECKOJILKO HAHOMETPOB

4) >IIeKTPOHHbBIC YUIIBI HA OCHOBE KBAHTOBBIX TOYEK

26.Yto Takoe AByMEpPHbIE MaTEPHAIIbI?

1) marepuanbl Ha OCHOBE CIIOMCTBIX CTPYKTYp CO cliaboil cBsizbio Ban-
nep-Baanbca, Hanpumep rpadut

2) MaTepHasbl C IBOMHBIM JJICKTPHUYSCKUM CIIOEM, HAITPUMED MUIICIIIBI

3) marepuaibl COCTOAIIME WX JBYX COPTOB aTOMOB, HalpUMeEp
MOBapeHHas COJb

4) MarepHalibl ¢ YaCTUIIAMHU B BUC YEIIyeK

27.Y910 Takoe HaHOZJIEKTPOHUKA?

1) ycrpoiicTBa Ha OCHOBE AKTUBHBIX OJJIEKTPUYECKHX JJIIEMEHTOB C
pa3MepoM B HECKOJBKO JECATKOB HAHOMETPOB

2) YCTpO#CTBa Ha OCHOBE IACCHBHBIX OJJICKTPOHHBIX JJIEMEHTOB C
pa3MepoM B HECKOJILKO HAHOMETPOB

3) ycTpoiicTBa Ha HAHOTPAH3UCTOPAX

4) ycTpOoHCTBa CMa3KK MArHUTHBIX JICHT

28.Yto Takoe cBeToanon’?

1) MoJympPOBOAHHUKOBBIA MPHOOP C IJICKTPOHHO-IBIPOYHBIM TIEPEXOIOM,
CO3/IAIONINH ONTHYECKOE W3IIyuyeHHE MPH MPOMYCKAHUH Yepe3 HETro
AJIEKTPUYECKOTO TOKA B MPSIMOM HaIlpaBJICHUN

2) TOJYNpOBOJHUKOBBI TpuOOp, padoTa KOTOPOrO OCHOBaHa Ha
YIPaBICHUHN DJICKTPUYECKUM COIMPOTUBICHHUEM TOKOMPOBOISIIETO
KaHalla TOMNEPEYHbIM  DJIEKTPUYECKUM  TOJEM,  CO37aBacMbIM
MPUIOKEHHBIM K 3aTBOPY HaIPSKEHUEM

3) YyCTpOMCTBO W3 ONTHYECKH MPO3PAvyHOr0 Marepuaia (CTEKIIO,
IUTACTHK), HCIOJIb3yeMasi [Uisi TIepeHoca CBeTa BHYTpU ce0st
MOCPEICTBOM TIOJIHOTO BHYTPEHHETO OTPAKCHUS

4) yCTPOWCTBO, C MOMOIIBI0 KOTOPOTO MOJYYAIOT My4YOK DJICKTPOHOB C
3aJIaHHON KMHETUYECKOW dHEPTUEH 1 3aIaHHON KOH(pUTYypaIuu

29.Yto Takoe HaHO(OTOHUKA?



1) pasnen GOTOHHKH, 3aHUMAFOIIUICS U3YYCHUEM (PU3NICCKUX SIBICHUM,
BO3HMKAIOIIMX TIpU B3aUMOJEHUCTBUU (POTOHOB C 0OBEKTaMH
HAHOMETPOBBIX  pa3MEpOB, U  MPAKTUYECKUM  MPUMEHEHHEM
YKa3aHHBIX SIBIICHUN

2) NBYMEpHBI  (DOTOHHBIA  KpPUCTAUT HA OCHOBE  IUIAHAPHOTO
ONTUYECKOTO0 BOJIHOBOAA, CTPYKTypa KOTOPOTO XapaKTepHU3yeTcs
NEePUOJIMYECKUM HW3MEHEHUEM ToKa3aTessi NpPeOMJICHHS B JBYX
HANpPaBJIEHUSIX B IJIOCKOCTH BOJIHOBOA

30.Yto Takoe pa3mepHbIif 3 (PEKT B TEXHOIOTHH HAHOMATEPUATOB?

1) V3MeHeHHEe CBOWCTB HAaHOOOBEKTOB B 3aBHCHUMOCTH OT pa3Mepa
AJIEMEHTOB UX CTPYKTYPBI

2) N3meHeHne pa3mepa HaHOOOBEKTOB B 3aBHCHMOCTH OT BHEIIHUX
YCIOBUM

3) M3MeHeHHe CBOMCTB HAaHOOOBEKTOB B 3aBUCHUMOCTH OT BHEUIHUX
YCIIOBUI

4) VI3MeHeHHe pa3Mepa HAaHOOOBEKTOB B 3aBHCUMOCTH OT COCTaBa

31.Ha ocHOBe Kakoro pasjeia HayKd MOJY4YeHbl TEOPETUUYECKUE MOJIOKEHUS
HAaHO(OTOHUKH?

1) ®wusuku TBEPIOTO TENa

2) T'MpoarHAMUKH TEKY4YHX CPEIl

3) OpraHu4ecKoi XUMHH

4) BUOJIOTUY CBETAIIMXCS KUBBIX OPTaHU3MOB

32.YTo TaKkoe TUIEHOYHBIN ()OTOHHBIN KpHUCTAI?

1) nBymepHBIi  (OTOHHBI  KpPHCTALT HAa OCHOBE IUIAHAPHOTO
ONTUYECKOTO BOJHOBOJA, CTPYKTypa KOTOPOTO XapaKTepHU3yeTcs
NEPUOANYECKAM HW3MEHEHUEM TMOKa3aTessl MPENIOMIICHHS B JIBYX
HaNpaBJIEHUSIX B IJIOCKOCTH BOJHOBOA

2) Martepuall Ha OCHOBE CIIOUCTBIX CTPYKTYp CO Ci1aboi cBsi3bio BaH-iep-
Baanbca, nHanpumep rpadgut

3) ycTpolCTBa Ha OCHOBE AKTHUBHBIX JJICKTPUYCCKUX DSJIEMEHTOB C
pa3MepoM B HECKOJIBKO JIECSITKOB HAHOMETPOB

4) KHMIKOCTh, CTPYKTYPHUPYIOIIAsICS TPH HaMarHU4YMBaHUH

33.Kakoe Ha3BaHue /1711 HAHOMOPOILIKOB U HAHOMAaTEPHAJIOBUCIIOIb30BAIOCH B
CCCP naumnnasg ¢ 50-x romoB?

1) YaerpaaucnepcHbie

2) BpicokomucnpecHbie

3) HanomucnepcHble

4) CBepxaucIepCHbIC

34.YeM MOXKHO yNPaBIAThH C TTOMOIIBIO TJIAHAPHOTO (POTOHHOTO KpUCTasia?

1) pacnpocTpaHeHHEM CBETOBBIX BOJH B INIOCKOCTH TUICHKH

2) TeHepaluei CBeTOBBIX BOJIH B INIOCKOCTH TUICHKH

3) mosisipuU3alueii CBETOBBIX BOJH B IUIOCKOCTH TUICHKH

4) pacmpoCTpaHCHHUEM CBETOBBIX BOJH B MEPIEHAUKYISPHO TUIOCKOCTH
TJICHKA

35.[1oueMy KBaHTOBBIE TOUKH HA3bIBAIOT HCKYCCTBEHHBIMH aTOMaMH?



1) B xBaHTOBOIl TOYKE JBIKCHHE OTPAHWYCHO B TPEX HAMPABJICHUSX U
HHEPreTUYECKUM CIIEKTP MOJHOCTHIO IUCKPETHBIN, KaK B aTOME

2) KBaHTOBas TOYKa, KAk ¥ aTOM, HIMEET SIIPO

3) KBaHTOBasi TOUKa MOXET BCTYNAaTh B XUMHUYECKUE PEAKIIUHU MOJT00HO
aToMam

4) KBaHTOBasi TOUKa UMEET pa3Mephl aTOMa

36.Kakass mnpaBuiibHas — MOCIEAOBATENILHOCTh  BHJIOB  JUTOrpaduu B
3aBUCUMOCTH OT YMEHBUIEHUS pa3Mepa IMOJIy4aeMbIX 3JEMEHTOB
unrerpaibHbix cxem (MUMC)?

1) Onrtuueckas > Y®-nmurorpadus > PeHTreHOBCcKas > DIEKTPOHHO-
JTy4eBast

2) DnektpoHHO-Ty4yeBass > PeHrtrenoBckas > Y®-nmurorpadus >
OnTtuueckas

3) Penrrenosckas > Y®-nmurorpadus > Onrtuueckas > DIEKTPOHHO-
JTy4deBast

4) Y®-nurorpadpus > Onrtuueckas >  DJCKTPOHHO-IIydeBas >
Pentrenosckas

37.Kakue ycTpoiicTBa Ha (POTOHHON MHTErpaIbHOM CXE€Me MOXKHO CO3/1aTh Ha
OCHOBE IUTaHapHOTO (P)OTOHHOTO KpHcTasia?

1) Bce mepevrcaCHHOES

2) TOJSIPU3aTOPBI, CIIEKTPATBLHBIC (PHIILTPHI U MYJIbTHILICKCOPHI

3) omnTuYeckue BOTHOBOJBI, PE30HATOPHI

4) na3zepsl, ONTHYECKUE YCHITUTEIN

5) npeoOpa3oBaTeNn ATMHBI BOJIHBI, ONTUYECKHUE MTPOLECCOPHI

38.Yto Takoe (hOTOHHO-KPUCTAITUIECKIE TETEPOCTPYKTYPHI?

1) crpykrypa, coieprkaimiasi He MEHee IBYX (DOTOHHBIX KPHUCTAUIOB C
pa3IMYHBIMU (POTOHHBIMH 3aIPEIICHHBIMUA 30HAMH, HAXOJMAIIUXCS B
ONTHYECKOM KOHTAKTE

2) CTPYKTypa, coJieprKaias KOHTAKT MOJYIIPOBOJHUKA c
MOJIYIPOBOJHUKOBBIM ~ (DOTOHHBIM ~ KPHUCTAJUIOM C  Pa3IMYHBIMH
3anpelieHHbIMU 30HAMHU

3) cTpyKTypa, coepiKaiias ONTUYCCKUI BOJHOBOJ M OMITOBOJIOKHO

39.Kakum ypaBHEHHE OIMCHIBAIOTCS CBOWCTBA AJIEKTPOMATrHUTHBIX BOJIH B
cpelle ¢ NEPUOJUYECKUM U3MEHEHUEM AUDIEKTPUUECKON TPOHUIIAEMOCTH?

1) BOJHOBBIM YPaBHEHUEM ISl JCKTPUYECKOTO MOJIST MAaTEMAaTUYCCKHE
n30Mop(pHBIM ypaBHeHuto [llpenunrepa 1ist KpucTamwioB

2) BOJHOBBIM YpaBHCHHEM JIJII MAarHUTHOTO TIOJS MaTeMaTHYECKUE
n30MoppHBIM ypaBHeHHIO HaBbe-CToOKCa 17151 TEKYIIMX Cpea

3) BOJIHOBBIM ypaBHCHHEM JUISI DJICKTPUYCCKOTO TOJISI MAaTeMaTHYCCKUEC
n3oMop(HBIM ypaBHeHHIO CHeIIyca

4) BOJHOBBIM ypaBHEHHEM JJISl DJIEKTPHUYECKOTO TIOJISI MAaTEMAaTHUECKUE
n3oMop¢HbIM 3aKkoHy byrepa-Jlambepra-bepa

40.Kakuie BBIBOJBI MOXHO CJENIaTh MPU PEIICHUH BOJTHOBOTO YPAaBHEHHS IS
AJIEKTPOMArHUTHOT'O MOJIsl B IEPUOINYHON cpene?



1) MosBnsiroTcst  pa3peiBbl  Ha  AucriepcuoHHOM kpuBoir w(k) w
o0Opa3yloTcs UHTEpBaJIbI K, 111 KOTOPBIX HET pelIeHUN ypaBHEHUS B
BU/JIe OETYIINX BOJIH

2) Hcuesaror pa3pbiBbl Ha aucrepcroHHON kpuBoii w(k) u oOpasyrorcs
UHTEpBabI K, 1711 KOTOPBIX HET PEHICHUI YPaBHEHHS B BUJI€ CTOSYUX
BOJIH

3) IosiBisIIOTCS CriakKeHHbIC YYaCTKH Ha JUCIIEPCHOHHON KpuBoit w(k)
U UCUE3aI0T MHTEPBAIBI K, /ISl KOTOPBIX HET pEUICHUN YpaBHEHUS B
BUJI€ OEryIIHnX BOJH

4) HMcue3aroT MakCUMyMbl ¥ MHUHHMYMBI Ha JHCIIEPCUOHHOW KpPHUBOM
w(k), KoTOpast CTAaHOCUTCS TUHEHHOM

41.Ha 4yTto B oTiu4ae oT (POTOHUKH OPUEHTUPOBAHA ONTOAIEKTPOHUKA?

1) Ha wW3y4eHHe THUOPUAHBIX CHCTEM, TNPEACTABISIIONIUX COOOM
COEJIMHEHNUE ONTHYECKUX U DJIEKTPUUYECKUX DJIEMEHTOB, a (POTOHMKA
CO3/a€T HOBBIE CPEJIbI, TJI€ OHU MOTYT ObITh HHTETPUPOBAHBI

2) Ha W3y4yeHWEe M CO3JaHME HOBBIX Cpel, TIJIe MOIYT OBITh
WHTETPUPOBAHbl ONTUYECKHUE M DJIEKTPUYECKUE BJIEMEHTHI, a
($bOTOHUKA CO3/1a€T THOPUTHBIE CUCTEMBI U3 HUX

3) Ha pemeHre (QyHIAMEHTAIBHBIX BOMPOCOB, a (OTOHMKA — Ha
pelIeHNE MPUKIAJAHBIX 3a/1a4

4) Ha pelIeHHWE MPHKIAIHBIX BOMPOCOB, a (OTOHWMKA — Ha pEIICHHE
byHIaMEHTAIIBHBIX 3a/1a4

42.ONEKTpOONTUKA - CTapblii TEPMHH, HO WIpPaeT AaKTUBHYIO pOJIb B
COBPEMEHHOWHAHO()OTOHHKE Ha HOBBIX OCHOBaHUA. CHCCIIENOBAaHUEM YETO
OH CBsA3aH?

1) HeMMHEHHBIX B3aUMOJICHCTBUIN B KPUCTAILIAX

2) JIMHEHHBIX B3aUMOJICHCTBHI B KpHCTaIaX

3) HEIMHEWHBIX B3aMMOACHCTBHIA B KUIKOCTIX

4) TUHEHHBIX B3aUMOJICHCTBHUI B ra3ax

43.Yama Jluxkypra (IV B H. 5., [Hp. Pum) uz-3a Haimuusi B CTEKJIE YaCTHI
cepebpa u 30710Ta pazmepoM 30-70 HM B mpomopiuu 3/7, crenralIbHBIM
00pa3oM MOTJIONIAIOIINX CBET, UMEET YHUKAJIILHOE CBOMCTBO MEHSITH I[BET B
3aBUCHMOCTH OT XapakTepa ocBelleHus. Kak oHa BBITIISIUT?

1) onHa 3eneHast MPU OTPAKCHHUHU, KOTA CBET HAMPaBJICH OT HAOJFO1aTels
Ha yYally, M KpacHas Ha TMpPOCBET, KOIrJa CBET HaNpaBl€H K
HaOJIIOAATEeII0 Yepes vallly

2) OHa KpacHas P OTPaKCHUH, KOT/Ia CBET HANIPABJICH OT HAOIIOAATEIISI
Ha yYally, M 3eJieHas Ha IPOCBET, KOIJa CBET HalpaBieH K
HaOJII0/1aTeITI0 Yepe3 valry

3) oHa 3eileHas Ha TPOCBET, KOIJIa CBET HAMpaBiCH K HaOJFOJaTEITto
yepe3 yanly, U KpacHasi Ipy OTPaXKEHUU, KOTJa CBET HaIpaBlIeH OT
HaAOJIOaTeNs Ha Yalry

4) oHa cepas NMPH OTPAKCHHH, KOTJa CBET HAIMpPABJICH OT HAOIOaTes s
Ha dYally, W Mpo3payHasi Ha MPOCBET, KOrJa CBET HAIpaBIEH K
HaAOJIOIATEITI0 Yepes varry



44 VI3BeCTHO, YTO «TEXHOJOTUS=HHTYUIIHS+03aPCHUSTOTPOMHBIN  TPYI»,
TEXHOJIOTHsI BAPKU IIBETHOTO CTEKJIa BO3SHUKJIA HECKOJBKO CTOJICTHI Ha3a.
YTo MOXKHO CKa3aTh O COBPEMEHHBIX TEXHOJIOTHUSIX?

1) UMEIOT OCHOBHOE OTJHYHME, 3aKIOYarolieecs B YIOPABICHUU U
OCO3HAaHHOM MPOCKTHPOBAHUH (DOTOHHBIX YCTPOUCTB

2) BOOpamu B ce0S MHTYUTHBHBIN OIBIT MPEIBIIYIIUX TOKOJCHUH |
MOJIB3YIOTCSI COBPEMEHHOM TEXHUKOU

3) HUYEM HE OTIUYAIOTCS OT CTAPUHHBIX

4) TOJIHOCTBIO OTBEPralOT yCTAPEBIINE TEXHOJOTHMH W MaHHITYJIHPYIOT
OTIICJTFHBIMH aTOMaMH, KaK 3aIT4acTSIMH OTPOMHOTO KOHCTPYKTOpa

45.C 1NOMOLIBI0  «HUCYE3AIOIIMX BOJH» MOXHO pPEUIUTh OAHY U3
dbyHIaMeHTaIbHBIX TpobsieM onTuku. Kakyto nMeHHO?

1) mpobnemy  mpeomosieHus — JUGPAKIMOHHOTO  Mpeneia  IpH
dhopMupoBaHUU U300pAKCHUS
2) npobjeMy  TPEOJOJCHHS  IMOJAPH3AIMOHHOTO  Mpejaeia  IMpH
dhopMUpOBaHUU U300pAKCHHS
3) npoOseMy co3aHKsI BEYHOTO IBUTATEIIS
4) npoOJeMy BBISIBICHHS TEMHON MaTepUn
46.YTo aBysSIeTCS TIIaBHBIM MACCUBHBIM 3JIEMEHTOM HAaHO(POTOHUKU?
1) OnToBOJOKHO
2) TOJYIPOBOTHUKOBBIN Jla3ep
3) TpaH3HUCTOP
4) wHTerpanbHas MUKpOCXeMa
47.YT0 sSBNISETCS TJIaBHBIM aKTUBHBIM 3JIEMEHTOM HaHO(POTOHUKHU?
1) moypOBOAHHUKOBEIHA Ja3ep
2) ONTOBOJIOKHO
3) TpaH3UCTOP
4) uHTerpajgbHas MUKPOCXEeMa
48.Kakumu cBoiicTBamu objagaet GoToH?
1) BOJIHBI K YACTHUIIBI
2) MaTepHH U TOJIs
3) depMHOHA, IMEIOIIETO MOJYLEbIN CIIUH
4) JacTHIlbl, Macca KOTOPOH JaKe B COCTOSTHMH MOKOsI HE paBHA HYJIIO
49.KakoBBbI CBOMCTBA BOJHBI JTFOOOM MTPUPOIHI?
1) mudpakuus u uHTEpHEpEHIHS
2) (haroopecteHIUs ¥ IIOMUHECIISHITUS
3) DJIEKTPOCTPUKIINS U MArHUTOCTPUKIINS
4) pacrpoCTpaHCHHE B BAaKyyMe

50.Yto momydMTCsA, €CIM TIOMECTUTh TOHKHW CJIOH TOJYIMPOBOJAHHUKA C
IIMPOKON 3aMpPEIIEHHON 30HOW MEXAY IBYMS MOJYIPOBOJHUKAMU C Y3KOU
3anpeiéHHON 30HOM?

1) KBanHTtoBbIi Oapnep
2) KBaHTOBas Touka
3) KBanToBas sima

4) KBaHToBas Uria



51.Yto npexacrapiseT co00il KBAaHTOBAs TOUKa?
1) HaHOOOBEKT OJHOTO MaTepualia HAXOMAIIMICA Ha MaTpHIe U3
Jpyroro mMatepuana
2) 3JEMEHTapHYIO CTPYKTYPY KBAaHTOBOTO HU3JTYYCHHUS
3) HaHOpa3MEpHBIN Pa3phIB B JCKTPOMATHUTHOM U3ITy4YCHHH
4) KBaHT, HAXOJSIIUICS B AJIEKTPOMATHUTHOM TI0JIC
52.Yto monydarT, MoMellas TOHKUM CJOM TMOJYyIPOBOJHHMKA C Y3KOHU
3ampeniéHHON 30HOW MEXAYy IBYMS CIIOSMH MaTepuajia ¢ 0osee MHMpOKOi
3anpeiéHHON 30HOM?
1) KBaHTOBYIO SIMy
2) KBaHTOBBIN Oapbep
3) KBaHTOBYIO TOUKY
4) KBaHTOBBII MPOBO/T
53.[1Toyemy KBaHTOBbIE TOYKH HA3BIBAIOT UCKYCCTBEHHBIMU aTOMaMU?
1) B xBaHTOBO# TOYKE JBMI)KCHHE OTPAHMYCHO B TPEX HAMpPaBJICHUSIX U
HHEPreTUYECKUN CIIEKTP MOJHOCTHIO IUCKPETHBIN, KaK B aTOME
2) KBaHTOBas TOYKa, KaK ¥ aTOM, HMEET SIIPO
3) KBaHTOBasi TOUuKa MOXET BCTYNAaTh B XUMHUCCKUE PEAKIIUHU MOJT00HO
aToMaMm
4) KBaHTOBasi TOUKa UMEET pa3Mephl aTOMa
54.B kauecTBE YEro HEJIMHEHHBIE ONTUYECKHWE CBOWCTBA (yJJIEPEHOB
MO3BOJISIIOT UX MCMOJIb30BATH?
1) Onrtuyeckux 3aTBOPOB
2) JIudpakIoOHHBIX PEIIETOK
3) HenuHeWHBIX CBETOACIUTEIICH
55.Yemy COOTBETCBYET JlaHHAsI cxema?

BrewHui anexrpog, (+)

AHTH-DAMK. NOKPbITHE

N

N-rpernmit (P+) -

@

P- kpenHmi (B -) —= ‘ é c i 1

BHyTpeH. anexrpoa (+) _J Tox
1) ConneuHoii Oatapee
2) KonaeHcatopy ¢ IBOHHBIM JAUIICKTPHUCCKUM CIIOEM
3) bunonspHOMy TpaH3UCTOPY
56.Kaxk 3ByunT 3akoH Mypa?
1) MIOTHOCTH JIOTHYECKUX DJIEMEHTOB MHUKPOCXEM YIBAHUBACTCS KayK/IbIC
MOJITOpa rojia
2) TUIOTHOCTB JIOTHYECKUX IJIEMEHTOB MHKPOCXEM yJIBaMBACTCS KaXIble
JIBa roaa
3) IUIOTHOCTH JIOTHYECKUX JJIEMEHTOB MHKPOCXEM YJIBAaWBACTCS KaXKJIbIC
BOCEMB JIET
57.Kakue nBa meroma GOpMHUPOBAHMS AJIEMEHTOB WHTEIPATBLHBIX MHUKPOCXEM
Bel 3Haere?




1)
2)
3)

mudy3us ¥ HOHHAS UMIUTaHTAIUS
rpajiieHT KOHIEHTPAIUU U STTUTAKCHS
JIETUPOBAHKE KPEMHHS U caMOocOOpKa

58.Kakue nBa metona ¢hopMUPOBAHUS AJIEMEHTOB MHTETPATBHBIX MHUKPOCXEM
BrI 3Haere?

1)
2)
3)

nuddy3us 1 HOHHAS UMILIAHTAITUS
TPaJUeHT KOHIICHTPAIIMH ¥ SITUTAKCHS
JIETUPOBAaHKUE KPEMHUS B caMOcOOpKa

59.Yto Takoe nurorpadus?

1)
2)
3)

MeTtobl MUKPO ¥ HAHOTPABUPOBKU MATEPUAIIOB
DIEeMEeHT MalIMHHOTO KOJla KBAHTOBOT'O KOMITbIOTEpa
but HanomamaT

60.Yto Takoe cBepxpemeTku?

1)

2)

3)

Kpucrajumnueckue CTpyKTypbl, B KOTOPBIX KpOME€ IEPUOAUYECKOTO
NOTEHIMAIA  KPUCTAUIMYECKOM  PEIIETKHM  UMEEeTCs  JIpYrou
NIEPUOANYECKUM TIOTEH LHaJ, IIEPUOJ KOTOPOTrO 3HAYUTEIBLHO
IIPEBBIIIACT IIOCTOSTHHYO peLIeTKY, HO COOTBETCTBYET
HaHoOMaclTabam

Kpucrajuinueckue CTpyKTypbl, B KOTOPBIX KpOME IEPUOAUYECKOTO
MOTEHIIMAJIa KPUCTALTNYECKON

Kpucramnmnueckue CTpyKTypbl, B KOTOPBIX KPOME INEPHOIUYECKOTO
MOTEHIHAAJIA  KPUCTAUIMYECKOW  PEIIETKM  MMEeTCs  APYrou
MEPUOANYECKHAN IMOTEH HHAJI, IEPUOJ KOTOPOTO MEHBILIE TOCTOSIHHON
peILIeTKN

61.Kakne ycTpoiicTBa OTHOCATCS K HAHO(POTOHHBIM?

1)
2)
3)

4)

UCTIONIB3YIOIIME OINTOAIEKTPOHHBIC MPHOOPBI ¢ pa3MepoM obmacTeit
menee 10°(-7)
UCTIONIB3YIOIIME OINTOAJIEKTPOHHBIC MPHOOPBI ¢ pa3MepoM obmacTeit
oomee 10°(-6)
UCTIONIB3YIOIIME OITOYJICKTPOHHBIC MPHOOPHI C pa3MepoM obJacTei
menee 107°(-6)
UCTIONIB3YIOIIME OINTOAIEKTPOHHBIC MPHOOPBI ¢ pa3MepoM obacTeit
oonee 10°(-7)

62.Kakoro tuna yiazepsl 00J1a1af0T MUHUMAaJIbHBIMU TIOPOTOBBIMU TOKAMH?

1)
2)
3)
4)

Ha OCHOBE KBAaHTOBBIX TOUEK
Ha OCHOBE MOHOIIEpexoaa
HA OCHOBE OJMHOYHOM reTepOCTPYKTYPhI
Ha OCHOBE KBAaHTOBBIX M

63.Kakue HaHOCTPYKTYphl HAa3bIBAIOTCS KBAHTOBBIMU SIMAMU?

1)
2)
3)
4)

2D
3D
1D
oD

64.Kakue HaHOCTPYKTYphl HAa3bIBAIOTCS KBAHTOBBIMHU TOUKaMH?



1) 0D

2) 3D

3) 2D

4) 1D

65.Kako¥ ciekTp xapaktepeH AJii KBAaHTOBOUW TOUKHU?

1) aHaJOrMYHBIN CIIEKTPY OJJUHOYHOTO aTOMa

2) aHAJOTHUYHBIA CIICKTPY MaJI0aTOMHOIO KjacTepa

3) aHAJNOTHYHBIN CIIEKTPY MAIOATOMHON MOJICKYJIbI

4) aHAJIOTUYHBINA CIICKTPY KBAHTOBOU SIMBI

66.3aBUCAT U CBOWCTBA MOJYIPOBOIHUKOBBIXHAHOUACTHI] OT MX pa3mepa’?

1) ¢ yMcHBIICHHEM pa3MEPOB CIEKTP TMOIJIOIIEHHUS CMEMAeTCs B
roJiy0Oyro CTOPOHY

2) He 3aBUCAT

3) ¢ yMEHBIICHHEM Pa3MePOB CIICKTP MOTJIOMICHHS HE MEHSIETCS

4) ¢ yMCHBIICHUEM pa3MEPOB CICKTP TOMJIOIICHHUS CIBUTACTCS B
KPaCHYIO CTOPOHY

67.YUt0 Ha3bIBACTCS SHEPTETHUUECKOM MIEThI0?

1) WHTEpBaA DSHEPrHMi MEXKIY BEPXHHM 3allOJHCHHBIM  YPOBHEM
BaJICHTHOW 30HBI M OJMXKAWIIMM K HEMY HE3aIllOJIHEHHBIM YPOBHEM
30HBI IPOBOAUMOCTH

2) WMHTEpBAJl SHEPTUH MEXKJYy BEPXHHM 3aIlOJTHCHHBIM SHEPreTHYCCKUM
YPOBHEM BAJICHTHOM 30HBI U ypoBHEM Depmu

3) WHTEpBaJ SHEPTHIA MEX Ty TTOTOJIKOM 30HBI IPOBOIUMOCTH U YPOBHEM
depmu

4) WHTEpBAJl SHEPTUUM MEXKAY JBYMS IPUMECHBIMA YPOBHSIMH B
3ampEeNICHHON 30HE

68.Kaknmu ONTHYECKUMU CBOMCTBaMU 00J1agaroT
METAJUTNYECKHUEHAHOKIIACTEPHI?

1) Ooiee IIMPOKOW IOJOCOH CIIEKTpa IOMJIOIICHHS, YeM MACCHBHBIC
MaTepUaJIbl, KOMILIEKCHOMN AUAIJIEKTPUUECKON TPOHUIIAEMOCTBIO

2) O6onee y3KOM IIOJIOCOM CIIEKTpa IOIJIOMICHMS, Ye€M MAaCCHUBHBIC

MaTepualibl
3) MOCTOSIHHOW AMAICKTPUUECKOMN MPOHUIIAEMOCTHIO
69.Kakux pasmMepoB MOXET OBITH AKCUTOH

MOJyITPOBOJHUKOBOrOHAHOKIacTepa?
1) cpaBHHUMBIM C KJIACTEPOM , OOJIBIIIE KJIacTepa
2) TOopa3o MEHbIIIE KJIacTepa
3) ropasao 0oJbliIe KilacTepa
70.Kakue (oTOHHBIC KpPHUCTAIBl CHOCOOHBI K WHTCHCUBHOMY MCITYCKaHHIO
cBera?
1) GaS, InS
2) GaAs
3) GaAlAs
71.Ha ocHOBE KakuX CTPYKTYp CO3AA0T HAHOZJIEKTPOHHBIE Ja3ephl?
1) T'erepocTpyKTyp



2) MOHO p—n MEPEXOJI0B
3) KHUIKUX KPUCTAIIIOB
4) MOJMMEpHBIX MaTePUAIIOB
72.Kaxkast 0coOOEHHOCTb IIPUCYIIIA JIa3epaM C BEPTUKAIBHBIM PE30HATOPOM?
1) OTCyTCTBHE TOPH30HTAIBHBIX PE30HATOPOB, HU3KUH MMOPOTOBBIH TOK
2) Boeicokmit KITJT
3) BCTpOCHHAs CHCTEMa HAaKayKH
73.B kakux npubopax MCIOIb3yeTCs ANEKTPOHHASI SMUCCHUST HAHOTPYOOK?
1) B mucmiesx
2) B TPAH3UCTOPAX
3) B OCBETHTEILHBIX JIAMITAX
4) B poTonprUEeMHHUKAX
74.Ha ocHOBE KaKol TEXHOJIOTMU MOXHO CO3JaTh AUCIJICH HEBUAUMKY?
1) TOLED
2) LED
3) OLED
4) PHOLED
75.Kakue qucriien OTIIMYarTCsS HU3KUM dHEPronoTpedieHueM?
1) Ha OCHOBE XKHJKHX KPHUCTAJIJIOB
2) Ha OCHOBE KMHECKOIa
3) Ha OCHOBE CBETOIMOIOB
4) Ha OCHOBE IUIa3MCHHBIX MaHEIeH
76.Kakne 2JIEMEHTBI HWCIONB3YIOTCS IS YIPABICHUS  H3TYYaIONUMU
ceetoguonamMu AMOLED?
1) TOHKOIUICHOYHBIC MOJICBBIC TPaH3UCTOPBI, MEMS Kkitoun
2) OWMOJISIPHBIC TPAH3UCTOPBI
3) TOHKOIUICHOYHBIE TUOIBI
77.Kakoit THUII OMUCCUHU HCIOJIB3YETCS B COBPEMEHHBIX
KaTO[OJIFOMUHECIICHTHBIX AUCTUICSX ?
1) ¢ MOMOIIIBIO TOJICBON SMUCCUH TICKTPOHOB
2) C MOMOIIBIO KaTo/1a ¢ KOCBEHHBIM IOI0OTPEBOM
3) C MOMOIIIBIO KaTo/1a C KOCBEHHBIM OI0TPEBOM
4) ¢ MOMOIIBIO HHIKEKITUH JIEKTPOHOB p—N TIepexoia
78.Kakoii  »ddekT  wucmomp3yeTrcs B paboTe  HAHOAJICKTPOHHBIX
(GOTONIPUEMHHKOB Ha KBAHTOBBIX CXeMax?
1) pa3aMepHOro KBaHTOBAHHS
2) TYHHEIbHBIN
3) MaBUHHOIO IPOOOS
4) TUPUCTOPHBIN
79.Kaxkoit kBaHTOBOM 3()(PEKTUBHOCTHIO XapaKTepU3yIOTCs (GOTONMPUEMHUKH Ha
KBAHTOBBIX TOUKax?
1) n=3...30%
2) N<1%
3) n>50%
4) n=31...50%



80.C kakoii 11eJbI0 B MEKPOIIPOSKTOPAX UCTIOIB3YIOT CIIUPATTLHYIO Pa3BEPTKY?

1) mist obecrieueHHs MIMPOKOTO yrila CKAaHUPOBAHMS, JJIS YIPOLICHHS
CUCTEMBI BHIBOJIa U300paKEHUs

2) nist 00eCIeYeHUsT BBICOKOW Y€TKOCTH U300pakeHuUs

3) A CHUXKCHHSI CTOUMOCTH 3JICMEHTOB Pa3BEPTKH

81.251eKTpOHHBIN MUKPOCKOII, BAXKHBIH HHCTPYMEHT HaHO(MU3UKHU, MOSIBUIICS B
30-x romax XX Beka. Bmecto (OTOHOB B HEM UCIOJIB3YETCS MOTOK
AJEKTPOHOB C TOpPAa3q0 MEHbIIEH [JJIMHOW BOJIHBL, 4YTO ITO3BOJSET
BU3YaJIM3UPOBAaTh OOBEKTHl 3HAYMTEILHO MEHBILIEro pazMepa. A KTO €ro
n3oopen?

1) Hemern DpHet Pycka

2) WBeiimaper ['eapux Popep

3) Hemen Bepuep I'etizenbepr

4) Hlserinaper; Boabdranr [ayau

82.Uto B (puzuke NpuHATO HA3bIBATH 3aMPEIICHHON 30HON?

1) OGnact 3HaAYeHWH OJHEPIHU, KOTOPHIMH HE MOXKET 00JajaTh
HOCHTEIIb 3apsi/ia B UJ€aTbHOM KPHUCTAJIIIE

2) WHTepBasl NpOCTPAaHCTBEHHOM IKAJIBI, cocTaBisttonmi 1—100 HM

3) IlepBas U3 He 3aMOJHEHHBIX 3JICKTPOHAMH 30H B MOJYITPOBOJIHUKAX H
JTUDJIEKTPUKAX

4) DHepreTHyeckas 00JacTh Pa3pelICHHBIX JJICKTPOHHBIX COCTOSHUN B
TBEPJIOM TeJIe, 3allOJTHCHHAS] BAJICHTHBIMU DJICKTPOHAMM

83.D0TOH — 3TO KBAHT CBeTa. A 4TO Takoe (DOTOHHBINA KpHUCTALT?

1) Ilepuoanueckas TBEPIOTEIIbHAS CTPYKTYpa, B KOTOpOU
pacnpocTpaHeHHe AIIEKTPOMArHUTHBIX BOJTH HAITOMUHAET
pacmpocTpaHeHHUE DJICKTPOHOB B KPUCTAIUTMYECKON PEIIeTKE

2) YropsiaoueHHas CTPYKTypa, BO3HHUKAIOIIAs MyTeM KpPUCTAJUTM3AINN
(OTOHOB IPU MOHWKEHUU TEMITEPATYPhI

3) Kpucramn ¢ CeleKTUBHBIM IOTJIOIIEHHEM CBETa B BUIUMOKN 00JIacTH
CIIEKTpa

4) JIBymMepHas ajutoTpoIHas MOJIU(HKAIMs yriaepojaa, oOpa3oBaHHas
CJIOEM aTOMOB YTIJIepo/ia TOJIIMHOW B OJIMH aTOM, COEAMHEHHBIX B
TeKCaroHAJIbHYIO IBYMEPHYIO KPUCTAIUIMYECKYIO PEIIETKY

84.B (oToHuKe OOJNBITYIO POJIb UTPAIOT MPSMO30HHBIE MaTepHAIBl. A UTO K
HUM OTHOCSIT?

1) Marepuaiibl, KOTOpPbIC CHIJIBHO IIOTJIOMIAIOT CBET, KOIJA SHEPIus
KBaHTAa MPEBHIIIACT IMUPUHY 3aIPEIICHHON 30HBI

2) Marepuaibl ¢ pa3MepOM B HECKOJILKO aTOMAPHBIX CIIOEB

3) Matepuajbl ¢ BBICOKOH TEIIOMPOBOAHOCTHIO

4) Marepuaibl C BBICOKOH MOABMKHOCTBIO HOCUTENCH 3apsaa

85.I1epBbie MHTETpABLHBIC MUKPOCXEMBI ObUTH CO37aHbl B KOHIE 50-X TOJ0B
npouuioro crojeTtus. 3a 3to wm3o0perenue Jhxexk Kumbu momyunn
HobeneBckyro mpemuto mo ¢uszuke B 2000 romy. C momoImp0 Kakoro
OCHOBHOTO METOJla CO3JAlOTCS  TOJYIPOBOJHUKOBBIC HMHTETPAIbHBIE
MHUKPOCXEMBI?



1) Onrudeckast murorpadus

2) DneKTpOHHO-TyuYeBas JuTorpadus

3) 3onmoBast IUTOrpadUs

4) MoJeKysIpHO-Ty4YeBast SIUTAKCHS

86.Uto mpoucxoauT ¢ MOOWUJIBHOCTBIO HOCHUTEJIEH 3apsjna B rpadeHe Mpu
MCKYCCTBEHHOM CO3/JaHUU 3aMpPEIIeHHON 30HbI?

1) VmMenbImaercs

2) He mensiercs

3) He mensiercs

4) daxTUYECKU TponagaeT — MOOMIBHOCTh MOXKET OBITh OIpejelicHa
TOJIBKO JIJIS1 TIOIBVDKHBIX YaCTHIT

87.KBaHTOBbIE TOYKH, KBAHTOBBIC MPOBOJIOKH, ABYMEPHBIA JEKTPOHHBINA Ta3
— 9TO 00BEIUHSACT ITH OOBEKTHI?

1) Bce 310 — TBEpAOTEIbHBIC HAHOCTPYKTYPHI

2) DTO ABYMEPHBIC MaTEpUAIIbI

3) DT0 cocTaBHBIC YaCTH UHTETPAILHON CXEMBI

4) Bce 3T0 — NPSIMO30HHBIC MaTEPHAIIBI

88.B (oroHMKe yacTo MCMONB3YIOT MOHATHE «MeTaMarepuaibl». YTo 3a HUM
CKpbIBaeTCS?

1) DTO KOMIIO3HMIIMOHHBIC MaTePHAJIbI, CBOMCTBA KOTOPBIX 00YCIOBIICHBI
MCKYCCTBEHHO CO3JAaHHOM MEPUOJNYECKON CTPYKTYpOU, a B MEHBIIEN
CTETIEHH — CBOMCTBAMHM COCTABJIAIOIINX MAaTEPHAIIOB

2) DTO HAHOCTPYKTYPHUPOBAHHBIC CPEBI C OTPHUIATECILHBIM ITOKa3aTeIeM
IPETOMIICHUS

3) [NommMepHbIe KOMITO3UIIMOHHBIC MAaTEPHAIbl M3 IEPEIUICTCHHBIX
HUTEH YIJIEPOJHOTO BOJOKHA, PACMOJIOKEHHBIX B MAaTpHIE U3
MOJIMMEPHBIX CMOJT

4) Dro MaTepualibl, TOJTYYCHHBIC 3a CUCT B3aMMOJCHCTBHS XUMHUYCCKH
Pa3IMYHBIX  COCTABJISIONMIUX,  (QOPMHUPYIONIUX  ONPEICICHHYIO
CTPYKTYPY, OTJIMYAIONIYIOCS OT CTPYKTYpP MCXOJHBIX PEareHTOB, HO
4acTO HACJIEAYIOIIYIO UX OIPEICIICHHbIE MOTUBBI U (PYHKITUU

89.TeruioBele  KoJIcOAHHWS ~ MEIIAIOT  CO37aBaTh KBAaHTOBO-KOT'CPEHTHBIC
MOJIYIPOBOJTHUKOBBIE ~ MaTepuaibl, MPUMEHUMBIE TIPU  KOMHATHOM
temneparype. KakoBa OCHOBHasi MpUYMHA 3TOTO SIBICHUS ]

1) Hocwurenu 3apsia pacceMBarOTCS TEIUIOBBIMU KOJICOAHUSIMU

2) TerutoBbie KOJCOaHUS YMEHBIIAIOT IIIMPUHY 3aMPEIICHHON 30HbI

3) TemoBbIie KoeOaHMs CO3/IAOT IIIYM B U3MEPHTEIBHBIX TIPUOOPAx

4) BeposTHOCTh TYHHEIUPOBAHHS «TOPSYMX» YACTHUI[ 4Yepe3 BCE
NOTEHIMAIbHbIE 0apbephl CTAHOBUTCS OJM3KOM K €IUHUIE M3-3a UX
BBICOKOM SHEpPTUH

90.B »yeKTpOHMKE U OMTODJEKTPOHHKE AKTHUBHO HUCIOJIB3YIOTCS JBYMEPHBIC
MaTepuaybl. B 4emM uxX OCHOBHBIC MTpEeUMyIecTBa?

1) Bce nmepeuricieHHbIC (HaKTOPBI

2) Ilpu pabore ¢ HHUMH HCHOJB3YIOTCA pa3pabOTKH KPEMHHUEBBIX
TEXHOJIOTUN Y WHKEHEPHS MPSIMO30HHBIX MaTEpPUAJIOB



3) X mnpou3BOACTBO JOBOJBHO [EIIEBO, TaK KaKk B JIBYMEPHBIX
MaTepuajgax  HMCHOJB3YIOTCS  PacHpOCTpaHEHHBIE  XUMHUYECKUE
DIIEMEHTBI

4) Y nByMEpHBIX MaTEPUAIOB XOPOIIUH 3JIEKTPOCTATHUECKUI KOHTPOJIb

91.Kak Ha3wiBaeTcs paszfen (U3MK{, HU3ydaronuid (QU3HYECKHE MPOIECCHI,
BO3ZHUKAWOIINE TIPH B3aUMOJCHCTBUU (OTOHOB C HAHOMETPOBBIMHU
0o0BeKTaMH, a TaKK€ OPUEHTHUPOBAHHBIM Ha CO3JaHHE MPHOOPOB Ha ITOU
OCHOBE?

1) Hanodortonuka

2) ®oroHMKa

3) OnroaneKkTpoHUKa

4) KBaHTOBas ONTHKA

5) anekTpoornTuka

92.Kak Ha3pIBaeTCsl 00J1aCTh HAYKH, BKIIIOYAOIAs B ce0sl M3ydeHHE MPOIECCOB
reHepaluyd, UCIYCKaHUs, TNPOXOXKICHUsS, MOIYJIAIMH, a  TaKkKe
NEPEKIIIOUEHUE, YCUIICHUE, IEeTEKTUPOBaHUE U OOHapyKeHHe cBeTa?

1) doTonuka

2) HaHO(pOTOHHKA

3) ONTORIEKTPOHUKA

4) KBaHTOBasl ONTHKA

5) anekTpoornTuka

93.Yto siBnsieTCsl AByMS OCHOBHBIMHU 3ajadyaMu DOTOHHKH, BO3HUIIEH B 80-¢
TOJBI TPOIUIOTO CTOJIETUS B CBSI3U C PA3BUTHEM TOJIYIPOBOIHUKOBBIX
UCTOYHUKOB CBETA U ONITOBOJIOKOHHBIX JTUHUM mepenay?

1) TenekoMMyHUKauu u 00paboTKa HHPOPMAIHH

2) Teruronepesava u TeII000MeH

3) co3ganue (POTOHHOTO OPYXKHUS U HOBOM SIIEPHOI DHEPIETUKH

4) TepMOSIICPHBIA CHHTE3 U IIEHbIC (POTOHHBIC PEaAKIUH

94.J1azepHble TEXHOJOTUHU, OMO- U XEMOCEHCOPHI, METUITMHCKAS JUATHOCTHKA
U Tepamnus, CpPeACTBa H300pakeHHs M TpeJCcTaBlieHus HWH(opMaIuy,
METPOJIOTHHS, COJIHEYHAsi SHEPreTUKa - 3TO OOBEKTHI, MPOEKTUPYEMBIE U
pa3paboThIBaeMbI€ B paMKax KaKoi HayKu?

1) ®oToHMKH

2) Hanodoronuka

3) OnrosneKkTpoHUKa

4) KBaHTOBas ONTHKA

5) anekTpoornTuka

95. Kto monmyuns1 HOOEJIeBCKYIO npeMuto o ¢usuke B 1956 roay 3a co3naHue
TpaH3uctopa?

1) Jx. bapaun, Y. Bparreiin, B. Illokau

2) Y. Taync, H.I'. Bacos, A.M. [Ipoxopos

3) Jx.Kunou, XK.M. Andépos, I'. Kpemep

4) Y. Kao

96.KTo monyunn HoOeneBcKyro npeMuto no gusuke B 1964 rogy 3a co3ganue
nazepa’?



1) Y. Taync, H.I'. bacos, A.M. IIpoxopos
2) JIx. bapnun, V. bpatreiin, B. [lloku
3) k. Kunou, XK.1. Andépos, I'. Kpemep
4) 4. Kao
97.Kto mosyuun HoOeneBcKyto npemuto 1o ¢uszuke B 2000 rogy 3a co3gaHue
WHTETPAIBHBIX CXEM H J1a3¢pOB HAa OCHOBE IOJYIPOBOJHHKOBBIX
reTepOCTPYKTYP, KOTOpPHIE B HACTOSIIEE BPEMS SBISIOTCS AJIEMEHTHOM
0a30i1 ”HPOPMALIMOHHBIX TEXHOJIOTHUIA?
1) Jx.Kunowu, XK.U. Andepos, I'. Kpemep
2) Y. Taync, H.I'. Bacos, A.M. IIpoxopos
3) 4. Kao
4) JIx. bapaun, V. bparreiin, B. [loxmm
98.Komy Opuia BpydeHa HoOeseBckas mpemus nmo ¢usuke B 2009 romy 3a
CO3JaHHE ONTOBOJIOKOHHOM CBS3H?
1) 4. Kao
2) Y. Tayuc, H.I'. Baco, A.M. IIpoxopos
3) Jx. bapaun, V. bparreiin, B. Illoknun
4) Ix.Kumou, )K.U. Andépos, I'. Kpemep
99.CuHOHMMaMHU KakOTO COBPEMEHHOTO TEpMHUHA SABJSIOTCS KBAHTOBAs
AJIEKTPOHKKA, ONITOIEKTPOHUKA, KBAHTOBAS ONTUKA, JIEKTPOOITHUKA?
1) dortonuka
2) DIeKTpOHHUKA
3) CriuHTpOHUKA
4) HanodotoHMKa
100. Ha 4to opueHTHpOBaHa KBAaHTOBAs ONTHKA B OTJIMYAE OT (POTOHUKN?
1) Ha pemeHue QGyHIAMEHTAIBHBIX BOMPOCOB, a (OTOHMKA — Ha
peleHne NpUKIaIHbIX 3a1a4
2) Ha pelIeHHWEe NPUKIAJHBIX BOMPOCOB, a (OTOHMKA — Ha pEIICHUE
byHIaMEHTAIbHBIX 33/1a4
3) Ha pemeHne (QyHIAMEHTAIBHBIX BOMPOCOB, a (OTOHMKA — Ha
pereHne NpUKIaTHbIX 3a/1a4
4) Ha uW3ydyeHHUE THOPHIHBIX CHCTEM, MPEICTABIAIONIMX  COOOit
COEMHEHHE ONTHUYECKUX U 3JIEKTPUUYECKUX JIEMEHTOB, a (POTOHUKA
5) Ha wu3yueHWEe U CO3JaHME HOBBIX Cpel, TIJe€ MOTYT OBITh
UHTETPUPOBAHBI ONTHYECKUE W DJIGKTPUYECKUE DIEMEHTHI, a
¢dboToHMKA co3/1aeT THOPHUIHBIE CUCTEMBI U3 HUX

HlIxana ouenusanus pe3yibmamoé mecmMuUposanHus: B COOTBETCTBUHU C
JEUCTBYIOIIEH B YHHBEPCUTETE Oa/UTbHO-PEUTHHTOBOM CHUCTEMOU OIICHUBAaHUE
pe3yabTaTOB MPOMEXKYTOUHOM aTTecTaly OOYy4YaroluXcs OCYIIECTBISETCS B
pamkax 100-OaymibHOM  mIKajmbl, TMpPU 3TOM MAKCUMAJIbHBIM  Oamn 1o
MPOMEXKYTOUHOM arrectaniuu oOydJaromuxcst 1Mo o4yHou (opme oOydeHus
cocTaBisier 36 0aioB, MO OYHO-3a0YHOM W 3a04HOU (hopmam oOyuenus — 60
o6ayutoB (yctanoBieHo nosioxenuem 11 02.016).



MakcumanbHbIi 0asul 32 TECTUPOBAHUE MIPENCTABIIAET COOOM Pa3HOCTh ABYX
YHUCel: MaKCHUMAaJbHOTO Oanjia MO MPOMEXYTOYHOW aTTecTalud il JaHHON
dbopmbl  00yuenns (36 wumm 60) W MakcMMaJgbHOrO Oaia 3a pelieHue
KOMITIETEHTHOCTHO-OPUEHTHUPOBAHHOM 3a1auu (6).

bann, mnomydyeHHbI OOyYaromIMMCS 32 TECTHUPOBAaHUE, CYMMUPYETCS C
0ayioM, BBICTaBJICHHBIM €My 3a pPEIICHHE KOMIIETEHTHOCTHO-OPHUEHTHPOBAHHOMN
3aJ]auH.

OOmuit Oamn Mo MPOMEXKYTOYHOM aTTeCTalldd CYMMHUpPYETCS ¢ Oaiami,
MOJYYeHHBIMH 00yYarOMIMMCS TI0 PE3yJIbTaTaM TEKYIEro KOHTPOJIS YCIIeBaeMOCTH
B TEUEHUE CEMECTpa; CyMMa OaJUIOB IIEPEBOIUTCS B OLIEHKY MO S-0ayIbHOM IIKase
CIIeAYIOMMM 00pa3oM:

CootserctBue 100-0amipHOI ¥ 5-0a/UIbHOM 1K

Cymma 6annos no 100-6annvrotl wikane Oyenka no 5-6annbHOU wWKane
100-85 OTJIUIHO

84-70 XOPOIIO

69-50 YAOBJIETBOPUTEIHHO

49 u meHee HEYTOBICTBOPUTEIHHO

Kpumepuu oyenusanus pe3yibmamoe mecmuposanus:
Kaxnaplii Bompoc (3agaHue) B TeCTOBOM (opMe OlleHHBAeTCS IO
JIMXOTOMHYECKOM IIKaJIe: BBINOJHEHO — 2 0aJijia, He BBINOJHEeHO — () 0aJ1J10B.

2.2 KOMIIETEHTHOCTHO-OPUHEHTHPOBAHHBIE 34/TAYH

Komnemenmuocmno-opuenmupoeannas saoaua Ne 1

JIJist co3manusi NEMIEBbIX COJTHEYHBIX DJIEMEHTOB HCIOJIB3YETCS] TEXHOIOTHS
OCaXJEHUsI U3 ra3oBOoM (pa3pl TOHKUX (MOPSIKAa COTEH HM) TUIEHOK amMop(dHOro
KpeMHud. Jlns modydeHusi IUJIEHOK, JIErMpOBaHHBIX OopoM (B), ucmoms3yror
OCaXJIeHWE H3 CMecu ra3oB MoHocuiaHa SiH; u aubopana B,Hg mocrne
TEPMUAYECKOTO  pa3JIOKEHUs  ra3oB. g  MONydeHUsT  KOHTPOJIUPYEMOM
KOHIICHTpAIIMU TMPUMECH, TOJY4aloT CMECh Ta30B B HYXHOW mnpomnopuuu. s
ATOTO Ta3bl HAIYyCKAIOT B KaMmepy, I/i€ IPOUCXOAUT OCAXACHHUE, U3 JIBYX COCYJ/IOB
OJIMHAKOBOTO 00BbeMa. B mepBoM conepkutcs cwiian npu aasiennn P, = 105 [a u
temriepatype T; = 200°C, a Bo BTOpoM AuOOpaH Mpu HEKOTOPOM JaBiieHuu P, u
temmepatype 1, =20°C.

1. Kakum nommkHO OBITH JaBiieHHE P,, 4TOOBI KOHIICHTpAIUsl MPUMECH B



IIeHKe aMOpdHOTro KpeMHHs cocTaimsiia N = 10™° ey *?

2. Kakoit o0weM raza cuiaHa TOTpeOyeTCs MPOMYCTUTh YEpe3 COCYHA C
P, =10 ITa u T, = 200°C 1151 TOr0, 4T06BI BHIPOCTA IUIEHKA aMOP(HHOTO KPEMHUS,
tosmHoM d = 10 HM 1 womwaaeo S = 10 MM2?

Komnemenmuocmuo-opuenmuposannas 3aoaua Ne 2

JIns  ynaydlleHHWs ONTHYECKMX CBOMCTB MaTeprajla 4acTO HCIOJIB3YIOT
cnenuaibHble  mpocBeTisomue nokpeitus. Cryaent HO3[Y  Baca mnomen
oOpaTHBIM MYTEM: BMECTO HAHECEHUs MOKPBITHI, OH MPOTPABHJI KUCIOTON 4acTh
KPEMHHUEBOIO KPHUCTAIa, KOTOPBIM XOPOIIO
IPOIyCKaeT CBET B MHPPAKpPACHOM JHana3oHe.
B pe3ynbprare mosiy4msics HaAaHONMOPUCTBIMA CION
ToMIMHON dl Ha MOBEPXHOCTH € IMOKa3aTelieM
IpEIOMIIEHUS nl, MEHBIIMM, YEM y KPEMHMUS.

Pasmep mop cocraBiustan mopsaka 50 HM, N dy

o n,, d
MOATOMY  CIIOM  TIOJNYYHJICSI ~ ONTHUYCCKHU- 272
OIHOpPOAHBIM. 3aTeM Bacs mpoTpaBui BTOpOH
cioi TommuHOM dp, W3MEHHUB MapaMeTphI

TpaBJICHUA, u IMOJIYIHJI I10Ka3aTcCJIb

MpEJIOMJICHUS B HEM Ny > Ny.

1. Ucionb3ys mOy4eHHYIO CTPYKTYpY, Bacs ctan nuzydats HHTEpPEPEHITHIO
OTPAXEHHBIX JIy4eHd, MNaJaloluX MO0 HOpMalu K mnoBepxHocTu. Cuunrad
WHTCHCUBHOCTH BCEX TpPEX OTPAXKEHHBIX Jyuyel paBHBIMH, CHOPMYJIUPYHTE
KpUTEpUU UHTEPPEPEHIIMOHHBIX MUHUMYMOB.



2. [IpuBeaute npumep ToammH dy, d,, IPH KOTOPBIX HAOTIOIACTCS MUHHMYM
1ot maHbl BoJHbL | = 1200 HM, ecmung = 1.6, an, = 2.

Komnemenmuocmuo-opuenmuposannas saoava Ne 3

Jludpakiusi peHTTeHOBCKUX JIyuel Ha KpHUCTaUlax Obuta OTKpbITa B 1912
rojly HEMEIKMMH YYE€HbBIMU NOJ pPyKoBoJAcTBOM Makca Jlays. DT0 OTKpbITHE
JTIOKa3aJI0 BOJHOBYIO MPUPOY PEHTIC€HOBCKHUX JIy4el, TaK KaK OKa3ajoCh, YTO JUJIS
OOBSICHEHHSI 3TOTO SIBIICHUS MOYKHO PacCMaTpHUBaTh KPHUCTAIUT KaK TPEXMEPHYIO
IuppakMoOHHYy0 pemierky. Ha pucyHke mnokasaHa (OToIIacCTMHKa €
peHTreHorpaMmon (TeMHbIe 00JIaCTH — pPEQIEKChl — COOTBETCTBYIOT 30HAM
KOHIICHTPAllU PEHTI€HOBCKOTO M3JIy4€HHUs), MOITYYEHHOM OT TOHKOro oOpasia
MOHOKpHUCTAJIJIa HEKOTOPOTO BEIIeCTBa (COPUEHTHPOBAHHOTO HY>KHBIM 00pazom)
Opu ero OOJyYeHUH Y3KHUM IIyYKOM pPEHTI€HOBCKUX Jiydyeid. W3BecTHO, YTO
paccTositHue OT oOpas3ua 10 (OTOIIACTUHKHU, PACIIONOXKEHHON MEepHEeHIUKYISIPHO
HaIpaBJICHUIO pacIpocTpaHeHus myyka (cMm. puc.), coctaBisio L = 10 cm,
paccTosiHUEe OT LIEHTpAa PEHTIEeHOIpaMMbl (OCh My4Ka) 0 KaXKIOro W3 TOUYEYHBIX
pediekcoB pasuo h = 7.4 cM, a IJIMHA BOJIHBI PEHTICHOBCKUX Jtyuei A = 0.154 um.

1. OmpenenmuTh MEXIUIOCKOCTHOE  paccTosHUe B Kpucrawwie d,
COOTBETCTBYIOILIEE HAOIIOAAEMbIM TOUEUHBIM pedIieKcam.

2. Kak u“3MEHUTCS PEeHTreHOrpaMMa, €CiIM Ha IyTH IyYyKa YCTaHOBUTH HE
MOHOKPHUCTAJIJI, a TOHKYK IUIEHKY, COJEpXallyl0  pa3ynopsgouYCHHbIE
HAaHOKPHCTAJUIBI U3 TOTO K€ Marepuaa’?

=—F—:
. P ¥

Puc. 1 Puc. 2

Komnemenmuocmmo-opuenmuposannas 3adaua Ne 4

OneHuTe MOIYNAIMIO TOKa3aTelsl TMPeIoMJIeHUusT mpu  (HOPMHUPOBAHHUH
MEPUOJIMYECKON CTPYKTYPhl M3 CHCTEMBI COJEpKAIIECH MOHOMEp C IOKa3aTeleM
npenomMiieHust n=1.65 u HaHOYaCTUIBI N=2,5, €CJIM CYUTATh, YTO BCE HAHOYACTHUIIBI
nuddyHaupoBan B OCBEIlIEHHbIC 00jlacTi. MaccoBoe cojiepKaHue HaHOYaCTHIl B



ucxonHo kommnozunuu  14%. (Cuurath, YTO O0OBEM OCBELICHHBIX U
HEOCBEIIEHHBIX 00JaCTeil OJJMHAKOB. )

o
®* mMoHomep 2

K '..'. .'b

IlIkana ouenueanusn peuienus KOMHEMEHMHOCMHO-OPUEHMUPOCAHHOU
3a0ayu: B COOTBETCTBUU C JCUCTBYIOIICH B YHUBEpCUTETE OAITLHO-PEUTUHTOBOM
CHUCTEMOW OIICHMBAaHWE PE3YyJIbTATOB MPOMEKYTOUHON ATTECTAIIMH OOYJArOITUXCS
ocyiecTBisieTcs: B pamkax 100-0aibHON MIKaJbI, TPU 3TOM MaKCUMAaJbHbBIN Oasi
0 MPOMEKYTOUYHOM arrecTauud OOydalmMXcsa N0 O4YHOM QopMe oOydeHHs
coctaBisier 36 0aioB, MO OYHO-3a0YHOM W 3a04HOU (opmam oOydenus — 60
(ycranoneHo nojoxxenueM I1 02.016).

MakcumanbHOE€ KOJMYECTBO Oa/ioB 3a pelieHHe KOMIIETEHTHOCTHO-
OpUEHTHUPOBAHHOM 3a/1auu — 6 OaJIIOB.

banmn, mnomydyenHsii oOydaomuMcs 3a pelIeHHE KOMIETEHTHOCTHO-
OPHUEHTHUPOBAHHOW 3aJlayl, CyMMHUpYyeTCcs C O0ajuioM, BBICTABICHHBIM €My II0
pe3yibTaTaM TECTUPOBAHMSI.

OO0mmii 6a/m TPOMEKYTOYHOM aTTECTAIlMd CYMMHpPYETCS ¢ Oajuiamu,
MOJIYYCHHBIMUA 00YYaIOUUMCS 10 pe3ybTaTaM TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH
B TEUEHHUE CEMECTpa; CymMMa OaJIOB MEPEBOJAUTCS B OIIEHKY MO 5-0aribHOM mIKaie
IIKaJe CIETYIONIM 00pa3oM:

CootBerctBue 100-0aIbHOM U 5-0aJUTBHOM IIIKAT

Cymma 6annos no 100-6annvrotl Oyenka no 5-6a11bHOU WiKane
wiKane

100-85 OTIIUYHO

84-70 XOpOIIIO

69-50 yIOBJIETBOPUTEIHHO

49 u meHee HEYJOBJIETBOPUTEIHHO




Kpumepuu OUeHUBANHUA peuwienus KOMNnemeHmHoCHHO-
OPUEHMUPOBAHHOIL 3A0aYU .

6-5 ©OannoB BhIcTaBIsAECTCS OOydYaroumieMycsl, €CIM peElIeHHe 3a/adu
JEMOHCTPUPYET TIyOOKOe MOHMMaHUE O0YyYaromUMCs MPEAIOKEHHON MPOOIeMBbI
U Pa3HOCTOPOHHEE €€ pacCMOTpPEHHe; CBOOOAHO KOHCTpyHpyeMas paboTa
NPEACTABIIAET COOOM JIOTMYHOE, SICHOE M IPU ATOM KPaTKOE, TOYHOE ONMUCAHUE
X0/la peuieHus 3afauu (TOCJIeI0BATENHHOCTH (MM BBITOJTHEHUS) HEOOXOANUMBIX
TPYAOBBIX JIEHCTBUH) U (QOPMYIUPOBKY JOKA3aHHOTO, MPABHJIBHOTO BBIBOJIA
(oTBETAa); MPU F3TOM OOYHAIOUTUMCS MPEUIOKEHO HECKOJIBKO BAPUAHTOB PEIICHUS
WM OpUTHHAIBHOE, HECTAHJIapTHOE peleHue (uin Hambosee 3¢ PexTuBHOE, WM
HamOoJiee palMOHAIbHOE, WM ONTUMAIbHOE, WU EAMHCTBEHHO MPaBUIIBLHOE
pElIeHKEe); 3ajaya pEelIeHAa B YCTAHOBJIEHHOE IPEMNOJaBATENEM BpEMs WIH C
OINEPEKEHUEM BPEMEHHU.

4-3 Oanja BBICTaBIAETCS OOydYalolleMyCs, €CIM pElIeHue 3ajlauu
JEMOHCTPUPYET MOHUMAHHE OOY4YarOIIMMCS TPEIJIOKEHHOM MpoOJeMbl; 3agadya
pelleHa TUIIOBBIM CIIOCOOOM B YCTAHOBJIEHHOE IPENOAABATEIEM BpEMS; UMEIOT
MecTo o0mue ¢pas3bl U (WIM) HECYIIECTBEHHbIE HEAO0YETHl B ONUCAHUM XOJa
pereHus u (Win) BbIBoA (OTBETA).

2-1 ©Oanna BbICTaBIsCTCA OOyYarOIIEMyCs, €CIM pEIICHHE 3aJa4du
JIEMOHCTPUPYET TMOBEPXHOCTHOE TMOHUMAHUE OOYYAIOIIMMCS TPEAJIOKEHHON
po0JIEMBbI; OCYUIECTBJIEHA IMOMNBITKA IIA0JIOHHOTO pEUIeHUs 3aJadd, HO MpU €e
pElIeHUH  JIONYIIEHbl OWMOKW W  (WIM) TPEBBILIEHO  YCTaHOBJIEHHOE
MpenoaaBaTesieM BPeMs.

0 0an0B BBICTABIACTCS OOydYalOIIEMYCs, €CIU pEIICHHE 3aJa4du
JEMOHCTPUPYET HEMOHUMAaHUE 00YJarOITUMCS TPEUIOKEHHON TPOOIEMBbI, U (1IN )
3HAYUTEJIbHOE MECTO 3aHHMMaloT oOuIre (pas3bl U TOJOCIOBHBIE PAcCyXICHUS, U
(1K) 3aaya He peneHa.
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